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(57) The present invention relates to a pharmaceu- 
tical agent containing one or more kinds of a p38 MAP 
kinase inhibitor and/or a TNF-a production inhibitor and 
one or more kinds of drugs selected from the group con- 
sisting of (1) a non-steroidal antiinflammatory drug, (2) 
a disease-modifying anti-rheumatic dmg, (3) an anti-cy- 



tokine drug, (4) an immunomodulator, (5) a steroid and 
(6) a c-Jun N-temiinal kinase inhibitor In combination. 
This combination agent is useful as a prophylactic or 
therapeutic agent of the diseases such as rheumatism, 
arthritis and the like, and other diseases. 
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Description 



Technical Fieid 



[0001] The present invention relates to a connbination agent of a p38 MAP kinase Inhibitor or a TNF-ot production 
inhibitor. 

BaclcgrouncI Art 

[0002] Cytokines such as TNF-a (tumor necrosis factor-a), IL-1 (interleukln-1 ) and the like are biological substances, 
which are produced by a variety of cells such as monocyte or macrophage In response to infection and other cellular 
stress (Koj, A., Biochim. Biophys. Acta, 1317, 84-94 (1996)). Although these cytokines play Important roles In the 
Immune response when they are present at an appropriate amount, It Is thought that the overproduction Is associated 
with a variety of inflammatory diseases (Dlnarello, C.A., Curr. Qpln. Immunol. , 3, 941-948 (1991)). p38 MAP kinase 
which was cloned as a homologue of MAP kinase Is involved in the control of production of these cytokines and signal 
transduction system coupled with receptors, and there Is a possibility that the inhibition of p38 MAP kinase provides 
a drug for treating inflammatory diseases (Stein, B., Anderson, D., Annual Report In Medicinal ChemistP/, edited by 
Bristol, J.A., Academic Press, vol.31 , pages 289-298. 1996). 

[0003] As compounds having a p38 MAP kinase Inhibitory activity, imidazole derivatives are described in JP-T 
7-50317 (WO 93/14081) and oxazole derivatives are described in JP-T 9-505055 (WO 95/13067), respectively 
[0004] On the other hand, as thiazole compounds, the following compounds are known: 

1 ) 1 ,3-thiazole derivatives represented by the formula: 




wherein R"^ represents a cycloalkyi group, a cyclic amino group, an amino group optionally having, as substituent 
(s), 1 or 2 lower alkyi, phenyl, acetyl or lower alkoxycarbony I acetyl, an alkyi group optionally having, as substituent 
(s), hydroxyl, carboxyl or lower alkoxycarbonyl, or a phenyl group optionally having, as substituent(s), carboxyl, 
35 2-carboxyethenyl or 2-carboxy-1 -propenyl, R2 represents a pyrldyl group optionally having, as substituent(s), lower 

alkyi, R3 represents a phenyl group optionally having, as substituent(s), lower alkoxy, lower alkyi, hydroxyl, halogen 
or methylenedioxy, or salts thereof, which have analgesic, antipyretic, anti-inflammatory, antl-ulcerative, throm- 
boxane A2 (TXA2) synthase-lnhibltory, and platelet coagulation-Inhibitory activities (JP-A 60-58981), 
2) 1 ,3-thiazole derivatives represented by the formula: 

40 




wherein R"' represents an alkyi group, an alkenyl group, an aryl group, an aralkyi group, a cycloalkyi group, a 
heterocyclic group employing carbon as an attachment point or an amino group optionally having substituent(s), 
R2 represents a pyrldyl group optionally substituted with alkyi group(s), R^ represents a phenyl group optionally 
having substituent(s), or salts thereof, which have analgesic, antipyretic, anti-inflammatory, anti-uiceratlve, TXA2 
synthase-inhibitory, and platelet coagulation-inhibitory activities (JP-A 61-10580), 
3) 1 ,3-thiazole derivatives represented by the formula: 
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R 



,2 




S 



R 



wherein R"" represents an atkyi group, an alkenyi group, an aryl group, an aralkyi group, a cycloalky! group, a 
heterocyclic group ennploying carbon as an attachment point or an amino group optionally having substjtuent(s), 
R2 represents a pyridyl group optionally substituted with alkyi group(s), represents an aryl group optionally 
having substituent(s), or salts thereof, which have analgesic, antipyretic, anti-Inflammatory, antl-ulcerative, TXAg 
synthase-inhibitory, and platelet coagulation-inhibitory activities (USP 4,612,321), 
4) a compound of the formula 



wherein R'' represents an optionally substituted phenyl, R^ represents C^.q alkyI or (CH2)nAr, n represents 0-2, Ar 
represents an optionally substituted phenyl, R^ represents a hydrogen or alkyI, R"^ represents a hydrogen, 
alkyI and the like, RS represents a hydrogen or 0^.4 alkyI, R6 represents a hydrogen, C1.4 alkyI and the like, 
or a salt thereof, having an inhibitory activity of gastric acid secretion (JP-T 7-503023. WO93/15071), 
5) a compound of the formula 



wherein R1 represents pyridyl and the like, R2 represents phenyl and the like, R^ and R"^ represent a hydrogen or 
methyl, RS represents methyl and the like, and R^ represents a hydrogen, methyl and the like, or a salt thereof, 
which is an antiinflammatory agent and antiallergic agent (DE-A-360141 1), 
6) a compound of the formula 



wherein R"^ represents a lower alkyI substituted by halogen, R2 represents pyridyl and the like, and R^ represents 
phenyl and the like, or a salt thereof, having an antiinflammatory, antipyretic, analgesic and antiallergic activity 
(JP-A-5-70446), and 
7) a thiazole compound of the fomnula 
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5 




wherein R represents a lower alky! group; a lower haloalkyi group; a lower hydroxyalkyi group; a lower alkoxy(lower) 
alkyi group; an aralkyloxy(lower)alkyl group and the like, R"" represents a cycloalkyi group optionally substituted by 
10 lower alkyl group{s) and the like, and R^ represents an optionally substituted aryl group and the like, or a pharmaceu- 
tically acceptable salt thereof, having a selective inhibitory activity of TNF-a production and/or IFN-7 production (JP-A- 
11-49762). 

[0005] WOOO/64894 describes that an optionally N-oxidized compound represented by the fonnula: 

15 



20 




wherein R"" represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
25 optionally having substituents, an annino group optionally having substituents or an acyl group, 
R2 represents an aronnatic group optionally having substituents, 

R2 represents a hydrogen atonn, a pyridyl group optionally having substituents or an aromatic hydrocarbon group 
optionally having substituents, 

X represents an oxygen atom or an optionally oxidized sulfur atom, 

30 Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the fomiula: NR'^ 
(wherein R"^ represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl group) and 
Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof, 
has a superior p38 IVIAP kinase inhibitory activity and TNF-a Inhibitory activity and is useful as a prophylactic or ther- 
apeutic agent for p38 MAP kinase related diseases and TNF-a related diseases. 

35 [0006] Moreover, WOOO/63204 describes that a compound of the formula 



40 



45 




50 wherein 

a isNorC; 

b is CH when a is N, or O when a is C; 

denotes a single or a double bond dependent upon whether the azole ring is an imidazole or an oxazole ring; 
55 Z IsNorCH; 

W is -NRg-Y-, -O- or -S-, 

where Rg is a hydrogen atom, 0^.4 alkyl group, C3.3 cycloalkyi group, C3.3 cycloalkyl-C^.3 alkyl group, Cq.^q aryl 
group, 03.^8 heteroaryl group, Cy.^g aralkyi group or 04.-19 heteroaraikyi group, and -Y- is 0^.4 alkylene group or 
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a bond; 

R2 is phenyl group, optionally substituted by one or more substituents selected fronn the group consisting of a hal- 
ogen atom, trifluoromethyl, cyano, amido; thioamido, carboxylate, thiocarboxylate, C^^ alkoxy, 0^.4 alkyi, amino, 
■ and mono- or di-Ci.4 alkylamino; 
5 R3' is a hydrogen atom, a halogen atom, C^.-iq alkyI group, 0^,4 alkenyl group, Cg.^o cycloalkyi group, C^.-^q hetero- 
cycloalky} group, Cg.^g O^oup, C^.-is heteroaryl group or -CH=N-NH-C(NH)NH2, (each of which Is optionally 
substituted by 1 to 4 substituents selected from 0^.4 alkyi optionally substituted by hydroxy, halogen atom, halo- 
substitute d-C^ ,4 alkyI, hydroxy, 0^.4 afkoxy, C-j.4 alkylthio, carboxy, carbonyl optionally substituted by aikyl 
or C-j.e alkQxy, amino, mono- or di-C^^ alkylamino and 5 to 7 membered N-heterocyclic group optionally further 
10 containing heteroatom(s)); 

R5 is Cq.^q aryl group, C^.^q heteroaryl group or 03.^2 cycloalkyi group each of which is optionally substituted by 1 
to 4 substituents selected from C^.4 alkyi, halogen, halo-substitued-C-,.4 aikyl, hydroxy, Ci.4alkoxy, 0^.4 alkylthio, 
amino, mono- or dj-C^.4 alkylamino and 6 to 7 membered N-heterocycllc group optionally further containing 
heteroatom(s), or a salt thereof has a p38 IVIAP kinase inhibitory activity and is useful as a prophylactic or ther- 
^5 apeutic agent of rheumatoid arthritis and the like. 

Disclosure of the Invention 

[0007] The present invention alms at provision of a combination agent of a p38 MAP kinase inhibitor or a TNF-a 
20 production inhibitor. 

[0008] in view of the above-mentioned problems, the present Inventors have conducted intensive studies and found 
that use of a p38 MAP kinase inhibitor or a TNFra production Inhibitor and one or more kinds of drugs selected from 
the group consisting of (1) a non-steroidal antiinflammatory drug, (2) a disease-modifying anti-rheumatic drug, (3) an 
anti-cytokine drug, (4) an immunomodulator, (5) a steroid and (6) a c-Jun N-temnlnal kinase inhibitor affords effective 
25 treatment of diseases such as rheumatism, arthritis and the like. Based on this finding, the present inventors have 
conducted further studies and completed the present invention. 
[0009] Accordingly, the present invention relates to 

[1 ] a pharmaceutical agent comprising one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production 
inhibitor and one or more kinds of drugs selected from the group consisting of (1) a non-steroidal antiinflammatory 
drug (NSAIDs), (2) a disease-modifying anti-rheumatic drug (DMARDs), (3) an anti-cytokine drug, (4) an Immu- 
nomodulator, (5) a steroid and (6) a c-Jun N-terminal kinase inhibitor in combination, 

[2] the pharmaceutical agent of [1], wherein the p38 MAP kinase inhibitor and/or the TNF-a production Inhibitor 
are/Is a 1 ,3-thia2ole compound substituted at the 5-position by a pyridyl group optionally having substituents, or 
a salt thereof or a prodrug thereof, 

[3] the pharmaceutical agent of [1], wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is a compound represented by the formula 



45 



(la) 



wherein 



R'' represents a hydrogen atom, a hydrocarbon group optionally having substituent(s), a heterocyclic group 
optionally having substituent(s), an amino group optionally having substituent(s) or an acyl group; 
50 R^ represents a pyridyl group optionally having substituent(s); and 

R3 represents an aromatic group optionally having substituent(s), a salt thereof or a prodrug thereof, 

[4] the phannaceuticar agent of [1], wherein the p38 MAP kinase Inhibitor and/or the TNF-a production inhibitor 
are/is an optionally N-oxidized compound represented by the fomnula: 

55 
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(II) 



wherein R"'^ represents a hydrogen atom, a hydrocarbon group optionally having substltuents, a heterocyclic 
group optionally having substituents, an amino group optionally having substltuents or an acyl group, 
R2a represents an aromatic group optionally having substituents, 

R3a represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents, 

represents an oxygen atom or an optionally oxidized sulfur atom, 
* represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the 
formula: NR^a (wherein R"^ represents a hydrogen atom, a hydrocarbon group optionally having substituents 
or an acyl group) and 

represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof, 
or a prodrug thereof, 

[5] the pharmaceutical agent of [1], wherein the p38 MAP kinase Inhibitor and/or the TNF-a production Inhibitor 
are/is 

N-[5-(2-benzoylamino-4-pyrldyl)-4-(3,5-dimethylphenyl)-i,3-thiazol-2-yl]acetamide, 

N-[5-(2-benzylamino-4-pyridy!)-4-(3,5-dimethylphenyl)-1 ,3-thiazol-2-yl]acetamide, 
N-[4-[4-(4-methoxyphenyl)-2-methyl-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]phenylacetamide, 
N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]phenylacetamide, 
N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyridyl]phenylacetamide, 
N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]phenylacetamide, 
N-[4-[4-(3-methylphenyl)-2-{4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide, 
N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[2-ethyl-4-{3-methylphenyl)-1,3-thlazol-5-yl]-2-pyrldyl]-3-phenylpropionamlde, 
N-[4-[2-ethyl-4-(3-methy!phenyl)-1,3-thiazol-5-yl]-2-pyrldyl]-3-(4-methoxyphenyl)propionamlde, 
N-[4-[2-ethyh4-(3-methylphenyl)-1 ,3-thiazoi-5-yl]-2-pyridyl]-4-phenyjbutyramlde, 
N-[4-[4-(3-methylphenyl)-2-propyi-1 ,3-thiazol-5-yi]-2-pyridyl]benzamide, 
N-[4-[4-(3-methylphenyl)-2-propy!-1 ,3-thiazol-5-yl]'-2-pyridyl]-3-phenylproplonamide, 
N-[4-[2-butyj-4-(3-methylphenyi)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylproplonamlde, 
N-[4-[2-(4-fluorophenyi)-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[2-(4-flLiorophenyl)-4-{3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide, 
N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[4-(3-methylphenyl)-2-{4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylproplonamide, 
N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]amine, 
N-[4-[2-ethyl-4-(3-mGthylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine, 
N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine, 
N-benzyl-N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyndyl]amine, 
N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-6-yl]-2-pyridyl)-N~(2-phenylethyl)amine, 
N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thlazol~5-yl]-2-pyrldyl]-N-(3-phenylpropyl)amlne, 
N-benzyl-N-[4-[2-butyl-4-(3-methylphenyi)-1 ,3-thiazol-5-yl]-2-pyridynamine, 
N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine, 
N-[4-[2-butyl-4-(3-methyiphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(3'phenylpropyl)amine, 
N-benzy!-N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]amine, 
N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,34hiazol-5-yl]T2-pyridyl]-N-(2-phenylethyl)amine, 
N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine, 
N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thlazol-5-yl]'2-pyridyl]benzamide, 
N-[4-[4-{3-methylphenyi)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyrldyl]phenylacetamide, 
N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonyiphenyl)-1 ,3-thiazol-5-yl]-2~pyridyl]-3-phenylpropionamide, 
N-benzyl-N-[4-[4-(3-methylph0nyi)-2-(4-methylsulfonylphenyl)-1,3-thiazoi-5-yl]-2-pyridyl]amine, 
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N44-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)~1 ,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine, 
N44-[4-(3-methylphenyl)-2-(4-methyisulfonylphenyl)-1,34hiazol-5-yl]-2-^^ 
N-(4-fluorobenzy!)-N-[4-[4-(3-methylphenyt)-2-(4-methylsulfony!phe 
(S)-N-[4-(3-methyiphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1,3-thiazol-2-yl]n 
(R)-N-[4-(3-methyiphenyl)~5-(2-(1-phenylethylamino)-4-pyridyl)~1 ,3-thiazol-2-yl]nicotrnamide, 
(S)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1 ,3-thiazol-2-yl]-2-methyinicotinamide, 
(R)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylannino)-4-pyridyl)-1 ,3-thiazol-2-yl]-2-methylnicotinamide, 

. (S)-N-[4-(3-methylphenyl)-6-(2-(1-phenylethylannino)-4-pyridyl)-1 ,3'thiazol-2-y!]-2-chloronicotinamide, 
(R)-N-[4-(3'methylphenyl)-5-(2-(1-phenylethy!annino)-4-pyridyl)-1 ,3-thiazol-2-yl]-2~chlorQnicotinamide, 
{S)-N-[4-(3-methylphenyi)-5-(2-(1-phenylethylamino)-4-pyridyl)-1 ,3-thiazol-2-yl]-2-methoxynicotinamlde, 
(R)-N-[4-(3-mGthytphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1 ,3-thiazo[-2-yl]-2-nnethoxynicotinamide, 
N-[6-(2-benzyiamino-4-pyrldyl)-4-(3-methylphenyl)-1,34hiazol-2-yl]nicotinamide, 
N-[5-(2-benzylamlno-4-pyhdyl)-4-(3-methyiphenyl)-1,34hiazol-2-yl]-2-methoxynicotin 

• N-[5-(2-benzyIamino-4>pyrldyl)-4-(3-methylphenyl)-1,3-thiazol-2-yl]-2-chloronicotinam 
.N-[5-(2-benzylamino-4-pyrldyl)-4T(3-methylphenyl)-1,34hiazol-2'yl]-2-methy^ 
N-[5-(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thlazol-2-yl]nicotinamide, 
N-[5-(2-benzoylamino-4-pyridyl)-4^(3-methylphenyl)-1 ,3-thlazol-2-yl]-2-meth^ 
N-[5'-(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-1,3-thiazol-2-yl]-2"Chloroni^^^ 
N-[5-(2-benzoylamino-'4-pyridyl)-4-(3-methylphenyl)-1 ,3-thiazol-2-yl]-2-methoxynjcotinamlde, 
(S)-N-(1-phenylethyl)-4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(R)-N-(1 -phenylethyl)-4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazoi-5-yl]-2-pyridylamine, ' 
(S)-N-(1 -phenylethyl)-4-[4-(3-methylphenyl)-2-propyl-1 ,3-tliiazo.l-5-yl]-2-pyridylaminev 
(R)-N-(1-phenylethyl)-4-[4-(3~methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyridylamine, 
(S)-N-(1-phenylethyl)-4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]"2-pyridyla^ 
(R)-N-(1-phenyiethyl)-4-[2-butyl-4-(3-methyiphenyl)-1,3-th]azol-5-yl]-2-pyridylamine, 
(S)-N-(1-phenylethylH-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-t^ 
(R)-N-(1-phenyiethyi)-4-[4-(3-methylphenyl)-2-{4-methylthiophenyl> 

(S)-N-(1-phenylethyl)-4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thlazol-5-yl]-2-pyrldylamine, 

(R)-N-(1-phenylethyl)-4-[4-(3-methylphenyl)-2-(4-methylsulfonylpheny^ 
(S)-N-(i-phenylethyl)-4-[2-{4-fluorophenyl)-4-(3-methylphenyl)-1,34hiazol-5-yl]^ 

(R)-N-(1 -phenylethyl)-4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, or a salt thereof, 
[6] the pharmaceutica! agent of [1], wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/Is a compound represented by the formula 




(111) 



a is N or C; 

b is CH when a is N, or O when a is C; 

denotes a single or a double bond dependent upon whether the azole ring is an imidazole or an oxazole ring; 
Zb is N or CH; 
Wb is -NRgb-Yb", -O- or -S-, 

where Rsb a hydrogen atom, alky! group, C^.q cycloalkyl group^ Cg.g cycloalkyl-C-j.3 alky! group, 

^6,18 aryl group, Cq^^q heteroaryl group, Cy.^g aralkyi group or O^^q heteroaralkyi group, and -Yb- is 

alkylene group or a bond; 

R2b is phenyl group, optionally substituted by one or more substituents selected from a halogen atom, trifluor- 
omethyl, cyano, amida, thioamido, carboxylate, thiocarboxylate, 0^.4 alkoxy, 0^.4 alkyi, amino, and mono- 
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or di-C^.4 alkylamino; 

R3b is a hydrogen atom, a halogen atom, C^.^q ^^^Y' Qi'^^P. C2_4 alkenyl group, €3.^0 cycioalkyi group, C^-^q 
heterocycloalkyl group, Cq.^q aryl group, C^.iq heteroaryl group or -CH=N-NH-C(NH)NH2 (wherein C-,.^0 
alkyi group, C2.4 alkenyl group, .C3.10 cycioalkyi group, 03.^3 heterocycloalkyl group, C6.-18 aryi group, Cg.^g 
5 heteroaryl group and -CH=N-NH-C(NH)NH2 are each optionally substituted by 1 to 4 substituents selected 

from 0^.4 aikyi optionally substituted by hydroxy, halogen atom, halo-substltuted-C^.4 alkyI, hydroxy, C^.4 
alkoxy, C^.4 alkylthio, carboxy, carbonyl optionally substituted by C^,g aikyl or C-j.g alkoxy, amino, mono- or 
di-Ci.4 alkylamino and 5 to 7 membered N-heterocycllc group optionally further containing heteroatom(s)) ; 
Rsb is Cg-is ^n^' group, 03.^3 heteroaryl group or C3.12 cycioalkyi group each of which Is optionally substituted 
by 1 to 4 substituents selected from C^.4 alkyI, halogen, halo-substitued-C^.4 alkyI, hydroxy, C^.4 alkoxy, 
C^.4 alkylthio, amino, mono- or di-C^_^ alkylamino and 5 to 7 membered N-heterocycllc group optionally 
further containing heteroatom(s), or a salt thereof or a prodrug thereof, 

[7] the pharmaceutical agent of [1], which is a prophylactic or therapeutic agent of asthma, chronic obstructive 
^5 pulmonary disease (COPD), allergic disease, inflammation, Addison's disease, autoimmune hemolytic anemia, 

systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, 
head trauma, spinal cord injury, brain edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyo- 
trophic lateral sclerosis, diabetes, arthritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneu- 
monia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt- 
20 Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac inf- 

arction, congestive heart failure, chronic cardiac deficiency, acute myocardial infarction, prognosis of cardiac inf- 

arction, hypertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis,, malignant tumor, immunological 

rejection associated with transplantation, dialysis hypotension or disseminated Intravascular coagulation, 
[8] the phamnaceutlcal agent of [1], which Is a prophylactic or therapeutic agent of chronic rheumatoid arthritis or 
25 osteoarthritis, 

[9] a method for the prophylaxis or treatment of asthma, chronic obstructive pulmonary disease (COPD), allergic 
disease, inflammation, Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's 
disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain 
edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, ar- 
30 thritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmo- 

nary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection, 
atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac Infarction, congestive heart failure, 
chronic cardiac deficiency, acute myocardial Infarction, prognosis of cardiac infarction, hypertension, acute cardiac 
deficiency, hepatitis, kidney failure, nephritis, malignant tumor, immunological rejection associated with transplan- 
ts tation, dialysis hypotension or disseminated intravascular coagulation, which comprises administration of an ef- 
fective amount of one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production Inhibitor and an 
effective amount of one or more kinds of drugs selected from the group consisting of (1) a non-steroidal antiin- 
flammatory drug, (2) a disease-modifying anti-rheumatic drug, (3) an anti-cytoklne drug, (4) an Immunomodulator, 
(5) a steroid and (6) a c-Jun N-termlnal kinase inhibitor in combination to a mammal, 

[10] a method for the prophylaxis or treatment of chronic rheumatoid arthritis or osteoarthritis, which comprises 
administration of an effective amount of one ormore kinds of a p38 MAP kinase inhibitor and/or aTNF-a production 
Inhibitor and an effective amount of one or more kinds of drugs selected from the group consisting of (1) a non- 
steroidal antiinflammatory drug, (2) a disease-modifying anti-rheumatic drug, (3) an anti-cytoklne drug, (4) an Im- 
munomodulator, (5) a steroid and (6) ac-Jun N-termina! kinase inhibitor In combination to a mammal, 
[11] use of one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production inhibitor and one or more 
kinds of drugs selected from the group consisting of (1) a non-stercidal antiinflammatory drug, (2) a disease- 
modifying anti-rheumatic drug, (3) an anti-cytoklne drug, (4) an immunomodulator, (5) a steroid and (6) ac-Jun N- 
temninal kinase Inhibitor for the production of a prophylactic or therapeutic agent of asthma, chronic obstructive 
pulmonary disease (COPD), allergic disease, inflammation, Addison's disease, autoimmune hemolytic anemia, 

50 systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, 

head trauma, spinal cord Injury, brain edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyo- 
trophic lateral sclerosis, diabetes, arthritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneu- 
monia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt- 
Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac inf- 

55 arction, congestive heart failure, chronic cardiac deficiency, acute myocardial infarction, prognosis of cardiac inf- 

arction, hypertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis, malignant tumor, immunological 
rejection associated with transplantation, dialysis hypotension or disseminated intravascular coagulation, and 
[12] use of one ormore klndS:;Of a p38 MAP kinase inhibitor and/or a TNF-a production inhibitor and one or more 
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kinds of drugs selected from the group consisting of (1) a non-steroidal antiinflannmatory drug, (2) a disease- 
modifying anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomoduiator, (5) a steroid and (6) a c-Jun N- 
temninal kinase inhibitor for the production of a prophylactic or therapeutic agent of chronic rheumatoid arthritis or 
osteoarthritis. 

5 

[0010] The present invention also relates to 

[13] a pharmaceutical agent comprising one or more kinds of a p38 MAP kinase inhibitor and/or aTNF-a production 
inhibitor and one or more kinds of drugs selected from the group consisting of (1 ) a non-steroidal antiinflammatory 

10 drug, (2) a disease-modifying anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomoduiator, (5) asteroid, 

(6) ac-Jun N-terminal kinase inhibitor, (7) an angiotensin converting'enzyme inhibitor, (8) an angiotensin II receptor 
antagonist, (9) a diuretic drug, (10) a cardiotonic drug, (11) a p receptor antagonist, (12) a Ca sensitizer, (13)a Ca 
channel antagonist, (14) an anti-platelet drug or anticoagu later and (1 5) an HMG-CoA reductase inhibitor, 
[14] the pharmaceutical agent of [1] or [13], which is a prophylactic or therapeutic agent of asthma, chronic ob- 

^5 structive pulmonary disease (COPD), allergic disease, infiammation, Addison's disease, autoimmune hemolytic 

anemia, systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral 
infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis, Alzheimer's disease, Parkinson's dis- 
ease, amyotrophic lateral sclerosis, diabetes, arthritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, 
chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclero- 

20 sis, Creutzfeldt-Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, 

cardiac infarction, congestive heart failure, chronic cardiac deficiency, acute myocardial infarction, prognosis of 
cardiac infarction, hypertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis, malignant tumor, im- 
munological rejection associated with transplantation, dialysis hypotension or disseminated intravascular coagu- 
lation, 

25 [16] a method for the prophylaxis or treatment of asthma, chronic obstructive pulmonary disease (COPD), allergic 

disease, infiammation, Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's 
disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain 
edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, ar- 
thritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmo- 
30 nary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection, 

atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive heart failure, 
chronic cardiac deficiency, acute myocardial infarction, prognosis of cardiac infarction, hypertension, acute cardiac 
deficiency, hepatitis, kidney failure, nephritis, malignant tumor, Immunological rejection associated with transplan- 
tation, dialysis hypotension or disseminated intravascular coagulation, which comprises administration of an ef- 
fective amount of one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production Inhibitor and an 
effective amount of one or more kinds of drugs selected from the group consisting of (1) a non-steroidal antiin- 
flammatory drug, (2) a disease-modifying anti-rheumatb drug, (3) an anti-cytokine drug, (4) an immunomoduiator, 
(5) a steroid, (6) a c-Jun N-terminal kinase inhibitor, (7) an angiotensin converting enzyme inhibitor, (8) an angi- 
otensin II receptor antagonist, (9) a diuretic drug, (10) a cardiotonic drug, (11) a p receptor antagonist, (12) a Ca 
40 sensitizer, (13) a Ca channel antagonist, (14) an anti-platelet drug or anticoagulatorand (15) an HMG-CoA reduct- 

ase inhibitor in combination to a mammal, 

[16] use of one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production inhibitor and one or more 
kinds of drugs selected from the group consisting of (1) a non-steroidal antiinflammatory drug, (2) a disease- 
modifying anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomoduiator, (5) a steroid, (6) a c-Jun N- 
45 tenninal kinase inhibitor, (7) an angiotensin converting enzyme inhibitor, (8) an angiotensin II receptor antagonist, 

(9) a diuretic drug, (10) a cardiotonic drug, (11) a p receptor antagonist, (12) a Ca sensitizer, (13) a Ca channel 
antagonist, (14) an anti-platelet drug or anticoagulator and (15) an HMG-CoA reductase inhibitor for the production 
of a prophylactic or therapeutic agent of asthma, chronic obstructive pulmonary disease (COPD), allergic disease, 
inflammation, Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's disease, 
50 psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain edema, 

multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, arthritis, os- 
teoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmonary sar- 
coidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection, atopic der- 
matitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive heart failure, chronic car- 
diac deficiency, acute myocardial infarction, prognosis of cardiac infarction, hypertension, acute cardiac deficiency, 
hepatitiS; kidney failure, nephritis, malignant tumor, Immunological rejection associated with transplantation, dial- 
ysis hypotension or disseminated intravascular coagulation, and 

[17] a pharmaceutical composition comprising one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a 
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production inhibitor and one or more kinds of drugs selected fronn the group consisting of (1) a non-steroidai an- 
tiinflamnnatory drug, (2) a disease-nnodifying anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomodu- 
lator, (5) a steroid, (6) a c-Jun N-terminai kinase inhibitor, (7) an angiotensin converting enzyme Inhibitor, (8) an 
angiotensin 11. receptor antagonist, (9) a diuretic drug, (10) a cardiotonic drug, (11) a p receptor antagonist, (12) a 
Ca sensitizer, (13) a Ca channel antagonist drug, (14) an anti-platelet drug or anticoagulator and (15) an HMG-CoA 
reductase inhibitor. 



[0011] While the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor to be used in the present invention 
are/is not particularly limited as long as the inhibitor(s) has(ve) a p38 MAP kinase inhibitory activity and/or a TNF-a 
production inhibitory activity, and exemplified by, for example, the following compounds (l)-(lll) and the like, 

[compound (1)] 



[0012] 



(1) a 1 ,3-thiazol6 compound substituted at the 5-positlon by a pyrldyl group optionally having substituent(s) or a 
salt thereof, 

(2) a 1 ,3-thlazole compound substituted at the 5-positlon by a pyrldyl group optionally having substltuent(s) or a 
salt thereof, excluding a compound of the formula 




wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of an aromatic 
ring, and R is a hydrogen atom, an acyl group, or a monovalent aromatic group having not more than 10 carbon 
atoms, vyhlch is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof, 

(3) the compound of (1) or (2), wherein the 1 ,3-thiazole compound is a 1 ,3-thlazole compound substituted at the 

4-positlon by an aromatic group optionally having substltuent(s), 

(4) the compound of (1) or (2), wherein the 1 ,3-thiazole compound is a 1 ,3-thlazole compound substituted at the 
2-positlon by an aryl group optionally having substituent(s) or an amino group optionally having substltuent(s), 

(5) the compound of (1) or (2), wherein the 1 ,3-thiazole compound Is a compound of the formula 




wherein R"* represents a hydrogen atom, a hydrocarbon group optionally having substltuent(s), a heterocyclic 
group optionally having substituent(s), an amino group optionally having substituent(s) or an acyl group; 
R2 represents a pyridyl group optionally having substltuent(s); and 
R3 represents an aromatic group optionally having substltuent(s), or a salt thereof, 

(6) the compound of (5), wherein R"* is 

(i) a hydrogen atom, 

(ii) a C^.^o alkyi group, a C2.6 alkenyl group, a Cg.e alkynyl group, a C^.^ cycloalkyl group, a Cq_^^ aryl group 
or a Cj.^Q aralkyl group [these groups may have substituent(s) selected from the group (substituent group A) 
consisting of 0x0, halogen atom, alkylenedioxy, nitro, cyano, optionally halogenated C^.e alkyI, optionally 
halogenated C2-6 alkenyl, carboxy C2.6 alkenyl, optionally halogenated C2.6 alkynyl, optionally halogenated 
C3.6 cycloalkyl, arylj optionally halogenated C^^a alkoxy, C^.e alkoxy-carbonyl-C^.e alkoxy, hydroxy, C6.14 
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aryloxy, Cj.^q aralkyloxy, mercapto, optionally halogenated C-^.q aikylthio, 05.14 arylthio, Cj.^q aralkylthio, ami- 
no, .mono-C^.6 alkylamino, mono-C6.i4 arylamino, di~Ci.6 aikylamino, di-eg.^4 arylamino, formyl, carboxy, C^.g 
- alkyl^carbonyl, C3.6 cycloalkyl-carbonyl, C^,q alkoxy-carbonyl, Ce.^4 aryl-carbonyl, Cy.^e aralkyl-carbonyl, C6.14 
aryloxy-carbonyl, C^. aralkyloxy-carbonyl, 5 or 6 membered heterocyclic carbonyl, carbamoy!, thiocar- 
bamoyr mono-C^.g alkyl-carbamoyi, di-C^.g alky I -carbamoyl, C6.-14 aryi-carbamoyl, 5 ore membered hetero- 
cyclic carbamoyl, C^.g alkylsulfonyl, arylsulfonyl, C^.g alkylsulfinyl, Cg.-,4 arylsulfinyl, formylamino, C^.g 
alkyi-carbonyiamino, Cq,^4 aryl-carbonyiamino, C^.g alkoxy-carbonyiamino, C^.g alkylsulfonylamino, Cg.14 ar- 
ylsulfonylamino, C^.q alkyl-carbonyloxy, Cg.14 aryl-carbonyloxy, C-j.^ alkoxy-carbonyloxy: mono-Ci.6 alkyl-car- 
bamoyloxy, di-C^.g alkyl-carbamoyloxy, Cg.14 aryl-carbamoyloxy, nicotinoyloxy 5 to 7 membered saturated 
cyclic amino optionally having 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to one nitrogen atom and carbon atoms (this cyclic amino may 
have substituents selected from the group consisting of G^^g alkyi, Oq,^^, aryl, C^.g alkyl-carbonyl, 5 to 10 
membered aromatic heterooycHc group and 0x0), 5 to 10 membered aromatic heterocyclic group containing 
1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom, 
in addition to carbon atoms, sulfo, sulfamoyi, sulfinamoyi and sulfenamoyi], 

(iii) a monovalent heterocyclic group obtained by removing one arbitrary hydrogen atom from a 5 to 1 4 mem- 
bered heterocycle containing 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents selected from the 
above-mentioned substituent group A, 

(iv) an acyl group represented by the formula: . 

-(C=0)-R^, -(C=:0)-OR^, -(C=0)-NR^R®, -(C=:S)-NHR^ or -SOg-R^ 

wherein RS represents (a) a hydrogen atom, (b) a C^.g alkyi group, a Cg.g alkenyl group, a Cg.g alkynyj group, 
a C3.6 cycloal kyl group, a Cg.^^. aryl group or a C^.^g aralkyi group as defined in the above (ii) or (c) a heterocyclic 
group as defined in the above (ili), R® represents a hydrogen atom or a C^.g alkyi group, represents (a) a 
Ci.g alkyi group, a Cg.g alkenyl group, a C2.g alkynyl group, a C3.g cycloalkyi group, a Cq.^^ aryl group or a 
Cy.^g aralkyi group as defined in the above (ii), or (b) a heterocyclic group as defined in the above (iii), 

(v) an amino group (this amino group may have substituent(s) selected from the group consisting of (a) a C^.g 
alkyi group, a Gg.g alkenyl group, a Cg.g alkynyl group, a C3.g cycloalkyi group, a 06.^4 aryl group or a C^.^g 
aralkyi group as defined in the above (Ii), (b) a heterocyclic group as defined in the above (iii), (c) an acyl group 
as defined in the above (iv), and (d) a C^.q alkylidene group optionally having substituent(s) selected from the 
above substituent group A), or 

(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen 
atom and carbon atoms (this cyclic amino group may have substituent(s) selected from the group consisting 
of Ci.e alkyi, Cg.14 ^"V'- ^1-6 alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and 0x0); 

R2 represents a pyridyl group optionally having substituent(s) selected from the above substituent group A; and 
R2 represents (a) a C6.14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally having sub- 
stituents selected from the substituent group A or (b) a monovalent aromatic heterocyclic group obtained by 
removing one arbitrary hydrogen atom from a 5 to 14 membered aromatic heterocycle containing 1 to 4 of one 
or two kinds of heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom In addition to 
carbon atoms, said 5 to 1 4 membered aromatic heterocycle optionally having substituent(s) selected from the 
substituent group A, 

(7) the compound of (6), wherein 

R'^ is (a) a C6.14 aryl group (preferably Cq_^q aryl) optionally having 1 to 5 substituent(s) selected from halogen 
atom, optionally halogenated C^.g alkyi, carboxy C^^g alkenyl, optionally halogenated C^.q alkoxy, C^.g alkoxy- 
carbonyf-Ci.6 alkoxy, hydroxy, amino, mono- or di-C-,.g alkylamino, carboxy, C^^g alkoxy-carbonyl, mono- or 
di-Ci.g alkyl-carbamoyi, Cs.14 aryl-carbonylamino, G1.3 alkylenedioxy, C^.g alkylthio, Cq^-^^ arylthio, C^.g alkyl- 
sulfinyl, C6.-,4 arylsulflnyl, C^.g alkylsulfonyl, 05.14 arylsulfonyl and nitro, 

(b) a O^.g alkyi group optionally having 1 to 5 substituent(s) selectedfrom halogen atom, optionally halogenated 
O1.6 alkyi, carboxy 02.g alkenyl, optionally halogenated Ci.g alkoxy, Oi.g alkoxy-carbonyl-Ci.6 alkoxy, hydroxy, 
amino, mono- or di-C^.g alkylamino, carboxy, C^.g alkoxy-carbonyl, mono- ordi-C^.g alkyl-carbamoyi and Cq_^^ 
aryl-carbonylamino, 

(c) a C3.6 cycloalkyi group^e.g., cyclohexyl) optionally having 1 to 5 substituent(s) selected from halogen atom, 
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optionally halogenated C^.q alkyi, carboxy C2.6 alkenyL optionally halogenated C^_q alkoxy C^.q alkoxy-carb- 
onyl-C^.s alkoxy, hydroxy, annino, mono- or di-C-|.g alkylamino, carboxy, C-|.6 alkoxy-carbonyl, mono- or di-C^.6 
alkyl-carbamoyl and C6_-|4 aryl-carbonyiamino, 

(d) a aralkyi group (e.g., phenyl-C^.g alkyI group), 

(e) a 5 to 10 membered aromatic heterocyclic group containing 1 to 4 of one or two kinds of heteroatom(s) 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (e.g., 5 or 6 
membered aromatic heterocyclic group such as pyridyl, thienyl and the like), 

(f) a 5 to 1 0 membered non-aromatic heterocyclic group containing 1 or 2 of one or two kinds of heteroatom 
(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, said 5 to 
10 membered non-aromatic heterocyclic group may have Ce.-,4 aryl (e.g., phenyl), C^.g alkyl-carbonyl or 0x0 
(e.g., 5 or 6 membered non-aromatic cyclic amino group such as piperidino, piperazino and the like), 

(g) an amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following 
(1) to (7) [(1) C^.Q alkyI, (2) C6.14 aryl, (3) Cj.^q aralkyi, (4) 5 or 6 membered heterocyclic group containing 1 
or 2 heteroatom (s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon 
atoms (e.g., pyridyl), (5) C-,.© alkyl-carbonyl, C^-q cycloalkyl-carbonyl, C6.-,4 aryl-carbonyl, Cj.^q araikyl-carb- 
onyl, C^_g alkyl-carbamoyl or 5 or 6 membered heterocyclic carbonyl group, each optionally having 1 to 3 
substituent(s) selected from halogen atom, Ci.galkyl, Cj.g alkoxy, carboxy, C.,.e alkoxy-carbonyl, cyano, tetra- 
zine and the like, (6) Cq.^^, aryl-carbamoyi group optionally having 1 to 3 substituent(s) selected from halogen 
atom, C-j.g alkyi, C-|.g alkoxy, carboxy, C^.g alkoxy-carbonyl, cyano, nitro, mono- or di-Ci.6 alkylamino and the 
tike and (7) di-C^.g alkylamino-C^.g alkylidene], or 

(h) a carboxy group, 

(8) the compound of (5), wherein R"* is a Cg_.|4 aryl group optionally having C-|_g alkylsulfonyl, 

(9) the compound of (5), wherein is a 4-pyrldyl group optionally having substituent(s); 

(10) the compound of (5), wherein R^ is a Cg.jQ aryl group optionally having substituent(s), 

(11) the compound of (5), wherein R^ is a phenyl group optionally having substituent(s), 

(12) the compound of (5), wherein R^ is a Cg_^4 aryl group optionally having substituent(s) selected from the group 
consisting of halogen atom, alkylenedloxy, optionally halogenated C^.g alkyI, carboxy C2.g alkenyl, optionally 
halogenated C^.g alkoxy, carboxy C-i.g alkoxy, hydroxy, Cg.^4 aryloxy, C^_g alkoxy-carbonyl, C^.g alkyl-carbonyloxy, 
mono- or di-C^.g alkylamino and Cj.g alkoxy-carbonyl-C^.g alkoxy, 

(13) the compound of (5), wherein Is a phenyl group optionally having substltuent(s) selected from the group 
consisting of halogen atom and C^.g alkyl group, 

(14) the compound of (5), wherein R"* Is (a) an amino group optionally having 1 or 2 acyl groups represented by 
the formula: -(C=0)-R5 or -(C=0)-NR5R6 wherein each symbol is as defined above, (b) Cg..,4 aryl group optionally 
having 1 to 5 substituent(s) selected from C^.g aikyithio, Cg..,4 arylthio, C.,.g alkylsulfinyl, Cg.^4 arylsulfinyl, C.j.g 
alkylsulfonyl, Cg.^4 arylsulfonyl and carboxy or (c) C^.g alkyl group optionally substituted by halogen atom, 

R2 is a pyridyl group, and 

R3 is a Cg.j4 aryl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halo- 
genated G^.g alkyl, optionally halogenated C.,.g alkoxy and carboxy. 



(15) the compound of (5), wherein is 



(i) C^.Q alkyl, Cg.g cycloalkyi or Cq.^^ aryl, each optionally having 1 to 5 substituent(s) selected from halogen 
atom, optionally halogenated C^.g alkyl, carboxy C2_g alkenyl, optionally halogenated C.|.g alkoxy, Cj.g alkoxy- 
carbonyl-Cj.g alkoxy, hydroxy, amino, mono- or di-C^.g alkylamino, carboxy, C^.g alkoxy-carbonyl, mono- or 
di-C^_g alkyl-carbamoyl and Cg,^4 aryl-carbonylamino, 
(li) a 5 membered heterocyclic group, 

(iil) an amino group optionally having 1 or 2 substituent(s) selected from (a) C^.g alkyl, (b) Cg.-|4 aryl, (c) C-.-jg 
aralkyi, (d) 6 membered heterocyclic group and (e) C-,.6 alkyl-carbonyl, Cg^g cycloalkyl-carbonyl, Cg.14 aryl- 
carbonyl, Cy.-ig aralkyl-carbonyl, C^^g alkyl-carbamoyl or 5 or 6 membered heterocyclic carbonyl, each option- 
ally having 1 to 3 substituent(s) selected from halogen atom, C^.g alkyl, C.,.g alkoxy, carboxy and C^.g alkoxy- 
carbonyl, or an amino group optionally having di-C^.g alkylamino-C.,_g alkylidene, 

(iv) a 5 or 6 membered non-aromatic cyclic amino group optionally substituted by C^.e alkyl-carbonyl or 0x0, or 

(v) a carboxy group; 

R2 is a pyridyl group; and 

R3 is a Cg_.|Q aryl group optionally having 1 to 3 substituent(s) selected from halogen atom, C-|_3 alkylenedloxy, 
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optionally halogenated C^.g alkyi, carboxy C2.Q alkenyl, optionally halogenated C-,.8 alkoxy, hydroxy, Cy.^g aralky- 
loxy and C-,.6 alkyl-carbonyioxy (two adjacent aikyi groups as substituents may be bonded to fonn a 5 membered 
non-aromatic carbon ring), . - - . . • 

(16) the compound of (5), wherein R"' is a aryl group optionally having 0^.5 alkylsulfonyL R2 is a pyridyl group, 
and R3 is a aryi group optionally having halogen atom(s), 

(17) N-elhyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 23-269), 
N-propyl-[4-(3,5-dimethylphenyl)-5-(4-pyndyl)-1,3-thiazol-2-yl]amine (Reference Example A 23-276), 
N-butyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example A 23-280), 
N-benzyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 23-281), 
N-propyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 23-290), 
NHSopropyl-[4-(4"methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 23-291), 
N-[4-(4-methoxyphenyl)-5-(4-pyrldyl)-1 ,3-thiazol-2-yl]-N'-phenylurea (Reference Example A 23-296), 
4-[[[4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]amlno]carbonyl]ben2oic acid (Reference Example A 
23-299), 

methyl 4-[2-[4-(methylthio)phenyi]-5-(4-pyridyl)-1 ,3-thlazol-4-yi]phenyl ether (Reference Example A 23-300), 
4-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-302), 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-303), 
4-[4-(3,5-dlmethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-y!]phenyl methyl sulfoxide (Reference Example A 23-305), 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-306), 
4-[4-(3,5-dlmethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-308), 
4-[4-(4.fluorophenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-309), 

4.[4-(4-Gh]orophenyl)^5-(4-pyridyl)-1,3-thiazol-2-yl]phenyl-methyl sulfide (Reference Example A 23-310), 

4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]pheny! methyl sulfoxide (Reference Example A 23-311), 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-312), 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1,3-thlazol-2-yl]phenyl methyl sulfone (Reference Example A 23-313), 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 .3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-314), 
N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]-N'-phenylurea (Reference Example A 23-315), 
2-hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]propionamide (Reference Example A 23-325), 
4-[4-(3,4-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-326), 
4-[4-(3,4-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-327), 
4-.[4-(3,4-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-328), 

2- hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide (Reference Example A 23-329), 
4-[[[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]amlno]carbonyl]benzoic acid (Reference Example A 
23-337), 

3- [[[4-(3,5-dimethylphenyl)-5-(4-pyrldyl)-1 ,3-thiazol-2-yl]am!no]carbonyl]benzojc acid (Reference Example A 
23-342), 

4- (4-fluorophenyl)-2-phenyl-5-(4-pyridyl)-1 ,3-thiazole (Reference Example A 44-1 ), 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl sulfide (Reference Example A 44-7), 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl sulfoxide (Reference Example A 44-8), 
methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl sulfone (Reference Example A 44-26), or a salt 
thereof, 



[0013] As "acyl group", for example, there are an acyl group represented by the formula: 
-(G=0)-R^ .(C=0)-OR^, -(C=0)-NR^R^, -(C=S)>NHR^ or -SO^-H^ 

(wherein R^ represents a hydrogen atom, a hydrocarbon group optionally having substituent(s) or a heterocyclic group 
optionally having subst!tuent(s), R^ represents a hydrogen atom or a C^_g alkyI, R'' represents a hydrocarbon group 
optionally having subst!tuent(s) or a heterocyclic group optionally having substituent(s)) and the like. 
[0014] In the aforementioned formula, as "hydrocarbon group" of "hydrocarbon group optionally having substituent 
(s)" represented by R^, for example, there are an acyclic or cyclic hydrocarbon group (for example, alkyI, alkenyl, 
alkynyl, cycloalkyi, aryl, aralkyi and the like) and the like. Among them, acyclic or cyclic hydrocarbon groups having 1 
to 1 6 carbon atom(s) are preferable. , 

[0015] As "alkyl", for example, C^.g alkyI (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl and the like) and the like are preferable. 

[0016] As "alkenyl", for example, Cg.g alkenyl (for example, vinyl., allyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 
2-methyl-2-propenyl, 1-methyl-2-propenyl, 2-methyl-1 -propenyl and the like) and the like are preferable. 
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[0017] As "alkynyl", for example, Cg.e alkyny! (for example, ethynyl, propargyl, 1-butynyl, 2-butynyl, 3-butynyl, 1 -hex- 
ynyl and the like) and the like are preferable. 

[001 8] As "cycloalky!", for example, C3.6 cycloalkyi (for exannple, cyclopropy!, cyclobutyL cyclopentyl, cyclohexyl and 
the like) and the like are preferable. 

[0019] As "aryl", for example, Cq.^^ aryl (for example, phenyl, 1-naphthyl, 2-naphthyl, 2-biphenylyi, 3-blphenylyl, 
4-biphenylyi, 2-anlhryl and the like) and the like are preferable. 

[0020] As "aralkyl", for example, Cj.^q aralkyi (for example, benzyl, phenethyl, diphenylmethyl, 1 -naphthylmethyl, 
2-naphthylmethyl, 2,2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl and the like) and the like are pref- 
erable. 

[0021] As "substituent(s)" of "hydrocarbon group optionally having substituent(s)" represented by R^, for example, 
there are 0x0, halogen atom (for example, fluorine, chiorine, bromine, iodine and the like), 0^.3 alkylenedioxy (for 
example, methylenedioxy, ethylenedioxy and the like), nitro, cyano, optionally halogenated C^.g alkyi, optionally halo- 
genated Cg-g alkenyl, carboxy Cg.g alkenyl (for example, 2-carboxyethenyl, 2-carboxy-2-methylethenyl and the like), 
optionally halogenated C2.6 alkynyl, optionally halogenated C3.6 cycloalkyi, Oq,^^ aryl (for example, phenyl 1 -naphthyl, 

2- naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl and the like), optionally halogenated C-j.q alkoxy, C-|,e 
alkoxy-carbonyl-C^.Q alkoxy (for example, ethoxycarbonylmethyloxy and the like), hydroxy, Cg.^4aryloxy (for example, 
phenyloxy, 1 -naphthyloxy, 2-naphthyloxy and the like), C^.^g aralkyloxy (for example, benzyloxy, phenethyloxy and the 
like), mercapto, optionally halogenated C^.g alkylthio, C6.^4 arylthio (for example, phenylthio, 1-naphthyithio, 2-naph- 
thylthio and the like), Cy.-jg aralkylthio (for example, benzylthio, phenethylthio and the like), amino, mono-C^.g alkylami- 
no (for example, methylamino, ethylamino and the like), mono-C6.-,4 arylamino (for example, phenylamino, 1 -naphthyl- 
amino, 2-naphthylamino and the like), di-C^.g alkylamino (for example, dimethylamino, diethylamino, ethylmethylamino 
and the like), dl-Cg.^4 arylamino (for example, diphenylamino and the like), formyl, carboxy, carboxy-Cg^g alkenyl, car- 
boxy-C^.g alkyI, C^.e alkyl-carbonyl (for example, acetyl, propionyl and the like), C3.6 cycloalkyl-carbonyl (for example, 
cyclopropylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl and the like), C^.g alkoxy-carbony! (for example, meth- 
oxycarbonyl,ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl and the like), Cg.i4aryl-carbonyl (for example, ben- 
zoyl, 1-naphthoyl, 2-naphthoyl and the like), Cy.^g aralkyl-carbonyl (for example, phenylacetyl, 3-phenylpropionyl and 
the like), C6.-,4 aryloxy-carbonyl (for example, phenoxycarbonyl and the like), Cy.^g aralkyloxy-carbonyl (for example, 
benzyloxycarbonyl, phenethyloxycarbonyl and the like), 5 or6 membered heterocyclic carbonyl (forexample, nicotlnoyi, 
isonicotinoyi, thenoyi, furoyi, morpholinocarbonyl, thiomorpholinocarbonyl, piperazin-1 -ylcarbonyl, pyrrolidin~1-ylcarb- 
onyl and the like), carbamoyl, thiocarbamoyi, mono-C^.g alkyl-carbamoyi (for example, methylcarbamoyi, ethylcar- 
bamoyl and the like), di-C^.g alkyl-carbamoyi (for example, dlmethylcarbamoyl, diethylcarbamoyi, ethyimethylcar- 
bamoyl and the like), mono- or di-C6.^4 aryl-carbamoyi (forexample, phenylcarbamoyl, 1-naphthylcarbamoyl, 2-naph- 
thylcarbamoyl and the like), mono- or di-5 or 6 membered heterocyclic carbamoyl (for example, 2-pyridylcarbamoyl, 

3- pyridylcarbamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 3-thienylcarbamoyl and the like), C^.g alkylsulfonyl (for 
example, methylsulfonyl, ethylsulfonyl and the like), C.|.g alkylsulfinyl (forexample, methyl. sulfinyl, ethylsulfinyl and 
the like), Cg..j4 arylsulfonyl (for example, phenylsulfonyl, 1-naphthylsulfonyl, 2-naphthylsulfonyl and the like), Cg.^4 
arylsulflnyl (for example, phenylsulfinyl, 1-naphthylsulfinyl, 2-naphthylsulfinyl and the like), formylamino, C-i.g alkyl- 
carbonylamlno (for example, acetylamino and the like), Cg.-|4 aryl-carbonylamino (for example, benzoylamino, naph- 
thoylamino and the like), C^.g alkoxy-carbonylamino (forexample, methoxycarbonylamino, ethoxycarbonylamino, pro- 
poxycarbonylamino, butoxycarbonylamino and the like), C-|.g alkylsulfonylamino (for example, methylsulfonylamino, 
ethylsulfonylamino and the like), Cg.^4 arylsulfonylamino (for example, phenylsulfonylamino, 2-naphthylsulfonylamino, 
1-naphthylsulfonylamino and the like), C^.g alkyl-carbonyloxy (for example, acetoxy, propionyloxy and the like), Cg.^4 
aryl-carbonyloxy (for example, benzoyloxy, naphthylcarbonyloxy and the like), C-,.g alkoxy-carbonyloxy (for example, 
methoxycarbonyloxy, ethoxycarbonyioxy, propoxycarbonyloxy, butoxycarbonyloxy and the like), mono-C^.g alkyl-car- 
bamoyloxy (for example, methylcarbamoyioxy, ethyicarbamoyloxy and the like), di-C^.g alkyl-carbamoyloxy (for exam- 
ple, dimethylcarbamoyloxy, diethylcarbamoyloxy and the like), Cg.^4 aryl-carbamoyloxy (for example, phenylcarbamoy- 
loxy, naphthylcarbamoyloxy and the like), nicotinoyloxy, 5 to 7 membered saturated cyclic amino optionally having 
substltuent(s), 5 to 10 membered aromatic heterocyclic group (for example, 2~thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 

4- pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoqui- 
nolyl, 1-indolyl, 2-indolyl, 3-indolyl, 2-benzothiazolyl, 2-benzo[b]thienyi, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo 
[bjfuranyl and the like), sulfo and the like. 

[0022] The "hydrocarbon group" may have 1 to 5, preferably 1 to 3 aforementioned substituent(s) at a substitutable 
position and, when the number of substituents is 2 or more, respective substituents may be the same or different. 
[0023] As aforementioned "optionally halogenated C^.g aikyl", for example, there are C.|,g alkyI (for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like) and the like optionally having 1 
to 5, preferably 1 to 3 halogen atom(s) (forexample, fluorine, chlorine, bromine, Iodine and the like). Examples thereof 
are methyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, pen- 
tafluoroethyl, propyl, 3.3,3-trifluorppropyl, isopropyl, butyl, 4,4,4-trifluorobutyl, isobutyl, sec-butyl, tert-buty I, pentyl, iso- 
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pentyl, neopentyl, 5,5,5-trifluoropentyl, hexyL 6,6,6-tnfluorohexyl and the like. 

[0024] As the aforementioned "optionally halogenated C2.6 alkenyl", for example, there are C2.6 alkenyl (for example, 
vinyl, propenyl, isopropenyl, 2-buten-1-yL 4-penten-1-yl, 5-hexen-1-yl) and the like optionally having 1 to 5, preferably 
1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like). 
5 [0025] As the aforementioned "optionally halogenated C2.6 alkynyl", there are Cg.e alkynyl (for example, 2-butyn- 

1- yL 4-penlyn-1-yi, 5-hexyn-1-yl and the like) and the like optionally having 1 to 5, preferably 1 to 3 halogen alom(s) 
' . (for example, fluorine, chlorine, bromine, iodine and the like). 

[0026] As the aforementioned "optionally halogenated. C3.6 cycloalkyi", for example, there are C3.6 cycloalkyi (for 
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like) and the like optionally having 1 to 5, preferably 
10 1 to 3 halogen. atom(s) (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof are cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4,4-dichiorocyclohexyl, 2,2,3,3-tetrafluorocyclopentyl, 4-chlorocyclohexyl and the 
like. 

[0027] As the aforementioned "optionally halogenated C-i.g alkoxy", for example, there are C-|.8 alkoxy (for example, 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy, hexyloxy and the like) and the like 
15 optionally having 1 to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the^ 
like). Examples thereof are methoxy, difiuoromethoxy, trif I uorom ethoxy, ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopro- 
poxy, butoxy, 4,4, 4-trifl uorobutoxy, isobutoxy, see-butoxy, pentyloxy, hexyloxy and the like. 

[0028] As the aforementioned "optionally halogenated C^.g alkylthio", for example, there are C^^q alkylthio (for ex- 
ample, methylthio, ethylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-butylthio and the like) and the like 
20 optionally having 1 to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the 
like). Examples thereof are methylthio, difluoromethylthio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, 
butylthio, 4,4,4-trifluorobutylthio, pentylthio, hexylthio and the like. 

[0029] As "5 to 7 membered saturated cyclic amino" of the aforementioned "5 to 7 membered saturated cyclic amino 
optionally having substituent(s)", there are 5 to 7 membered saturated cyclic amino optionally containing 1 to 4 of one 
25 or two kinds of heteroatom(s)selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one 
nitrogen atom and carbon atoms and examples thereof are pyrolidin-1-yl, piperldino, piperazin-1 -yl, morpholino, thio- 
morpholino, hexahydroazepin-1 -yl and the like. 

[0030] As "substituents" of the "5 to 7 membered saturated cyclic amino optionally having substituent(s)", for exam- 
ple, there are 1 to 3 C^.g alkyi (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
30 hexyl and the like), Oq_^^ aryi (for example, phenyl, 1-naphthyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 

2- anthryl and the like), C^.q alkyl-carbonyl (for example, acetyl, proplonyl and the like), 5 to 10 membered aromatic 
heterocyclic group (for example, 2-thlenyl, 3-thlenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 
6-quinolyl, 8-quinoiyl, 1-isoqulnolyl, 3-isoquinolyl, 4-isoqulnolyl, 5-lsoquinoiyL 1-lndolyt, 2-indolyl, 3-indolyl, 2-benzo- 
thiazolyl, 2-ben2o[b]thienyl, 3-benzo[b]thienyI, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like), 0x0 and the like. 

35 [0031] As "heterocyclic group" of "heterocyclic group optionally having subslituent(s)" represented by R^, for exam- 
ple, there is a monovalent group obtained by removing one arbitrary hydrogen atom from a 5 to 14 membered (mono- 
cyclic, bicycllc or tricyclic) heterocycle containing 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms, preferably (i) a 5 to 14 membered (preferably 5 
to 1 0 membered) aromatic heterocycle, (ii) a 6 to 1 0 membered non-aromatic heterocycle or (ill) a 7 to 10 membered 

40 bridged heterocycle. 

[0032] As the aforementioned "5 to 14 membered (preferably 5 to 10 membered) aromatic heterocycle", there are 
an aromatic heterocycle such as thiophene, benzo[b]thiophene, benzo[b]furan, benzimldazole, benzoxazole, benzo- 
thlazole, benzisothlazole, naphtho[2,3-b]th!ophene, furan, pyrrole, Imidazole, pyrazole, pyridine, pyrazlne, pyrlmidine, 
pyridazine, indole, isoindole, IH-indazole, purine, 4H-qulnoiizine, Isoqulnoline, quinollne, phthalazlne, naphthyridine, 

45 quinoxallne, quinazoline, cinnoline, carbazole, p-carboline, phenanthridine, acridine, phenazine, thiazole, isothiazole, 
phenothiazine, isoxazole, furazan, phenoxazine and the like, and a ring formed by fusing these rings (preferably mono- 
cyclic) with one or more (preferably 1 to 2) aromatic ring(s) (for example, benzene ring and the like). 
[0033] As the aforementioned "5 to 10 membered non-aromatic heterocycle", for example, there are pyrrolidine, 
imidazoline, pyrazolidine, pyrazoline, piperidine, piperazine, morpholine, thiomorpholine, dioxazole, oxadiazoline, thi- 

50 adiazoline, triazollne, thiadiazole, dithlazole and the like. 

[0034] As the aforementioned "7 to 1 0 membered bridged heterocycle", for example, there.are quinuclidine, 7-azabi- 
cyclo[2.2.1]heptane and the like. 

[0035] The "heterocyclic group" is preferably a 5 to 14 membered (preferably 5 to 10 membered) (monocyclic or 
bicycllc) heterocyclic group containing preferably 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen 
55 atom, a sulfur atom and an oxygen atom in addition to carbon atoms. More particularly, examples thereof are an 
aromatic heterocyclic group such as 2-thienyl, 3-thienyl, 2-furyl, 3-furyI, 2-pyridyl, 3-pyridyL 4-pyridyl, 2-quinolyl, 3-qui- 
nolyl, 4-quinolyl, 5-quinolyl, 8-quinolyL 1 -isoquinolyl, 3-lsoquinolyL 4-lsoquino!yi, 5-isoqulnolyL pyrazinyl, 2-pyrimidinyl, 
4-pyrimidinyL 3-pyrroiyl, 2-imidazplyl, 3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl, 1-indoly!, 2-indolyl, 3-indolyl, 2-benzo- 
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thiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like, and a non-aromatic 
heterocyclic group such as 1-pyrrolidinyL 2-pyrrondinyl, 3-pyrrolidinyl, 2-imidazollnyl, 4-imidazolinyl, 2-pyrazolidinyl, 
S-pyrazoiidinyi, 4-pyrazondinyl, plperidino, 2-piperidyl, 3-piperidyl, 4-piperidyL 1-piperazinyl, 2-piperazinyl, nnorpholino, 
thiomorphoiino and the like. 

[0036] Among them, for example, a 5 or 6 membered heterocyclic group containing 1 to 3 heteroatom(s) selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms is further preferable. More par- 
ticularly, examples thereof are 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyL 4-pyrjdyl, 2-furyl, 3-furyl, pyrazinyl, 2-pyrimldinyl, 
3-pyrrolyl, 3-pyridazrnyl, 3-lsothiazolyl, 3-isoxazolyl, 1-pyrrolidlnyl, 2-pyrro!idlnyl, 3-pyrrolidiny!, 2-lmidazonnyl, 4-lmida- 
zolinyl, 2-pyrazolidinyl, 3-pyrazolidinyl, 4-pyrazolldinyl, plperidino, 2-piperidyl,- 3-plperidy I, 4-piperidyl, 1-piperazinyl, 
2-piperazinyl, morpholino, thiomorphoiino and the like. 

[0037] As "substituent(s)" of "heterocyclic group optionally having substituent(s)'\ for example, there are the same 
"substituent(s)" as substituent(s) of "hydrocarbon group optionally having substituent(s)" represented by R5. 
[0038] The "heterocyclic group" may have 1 to 5, preferably 1 to 3 aforementioned substituent(s) at a substitutable 
position and, when the number of substituents is 2 or more, respective substituents may be the same or different. 
[0039] As "C-,.6 alkyi" represented by R6, for example, there are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, hexyl and the like. 

[0040] As "hydrocarbon group optionally having substituent(s)" and "heterocyclic group optionally having substituent 
(s)" represented by R^, for example, there are the aforementioned "hydrocarbon group optionally having substituent 
(s)" and "heterocyclic group optionally having substituent(s)" represented by R^, respectively. 

[0041] As "hydrocarbon group optionally having substituent(s)" represented by R"", for example, "hydrocarbon group 
optionally having substituent(s)" represented by R^ can be mentioned. 

[0042] ,As "heterocyclic group optionally having substituent(s)";represGnted by for example, "heterocyclic group 
optionally having substltuent(s)" represented by RS can be mentioned. 

[0043] As "amino group optionally having substituent(s)" represented by R1, for example, there are (1) an amino 
group optionally having 1 or 2 substituent(s) and (2) a cyclic amino group optionally having substituent(s), and the like. 
[0044] As "substituent(s)" of "amino group optionally having 1 or 2 substituent(s)" of the aforementioned (1), for 
example, there are a hydrocarbon group optionally having substituent(s), a heterocyclic group optionally having sub- 
stltuent(s), an acyl group, an alkylidene group optionally having substltuent(s), and the like. As these "hydrocarbon 
group optionally having substituent(s)" and "heterocyclic group optionally having substituent(s)", there are the same 
"hydrocarbon group optionally having substltuent(s)" and "heterocyclic group optionally having substituent(s)" as those 
represented by R^ described above, respectively. 

[0045] As "alkylidene group" of "alkylidene group optionally having substituent(s)", for example, there are a C^.g 
alkylidene group (for example, methylldene, ethylidene, propylidene and the like) and the like. As "substituent(s)" of 
"alkylidene group optionally having substituent(s)", there are 1 to 5, preferably 1 to 3 same substltuent(s) as "substituent 
(s)" of "hydrocarbon group optionally having substituent(s)" represented by R^. 

[0046] When the number of the aforementioned "substltuent(s)" of "amino group optionally having 1 or 2 substituent 
(s)" Is 2, respective substituent(s) may be the same or different. 

[0047] As "cyclic amino group" of "cyclic amino group optionally having substituent(s)" of the aforementioned (2), 
there are a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom and 
carbon atoms. More particularly, examples thereof are pyrrolidin-1 -yl, plperidino, piperazin-1-yl, morpholino, thiomor- 
phoiino, hexahydroazepin-1-yl, imidazolidin-1-yl, 2,3-dihydro-1H-imidazol-1-yl, tetrahydro-1 (2H)-pyrimidinyl, 3,6-dihy- 
dro-1 (2H)-pyrimldinyl, 3,4-dlhydro-1 (2H)-pyrimidinyl and the like. As "substituent{s)" of "cyclic amino optionally having 
substituent(s)", there are 1 to 3 of the same ones as "substituent(s)" of "5 to 7 membered saturated cyclic amino group 
optionally having substituent(s)" which were described in detail as "substituent(s)" of "hydrocarbon group optionally 
having substituent(s)" represented by R^. 

[0048] Examples of the 5 to 7 membered non-aromatic cyclic amino group having one oxo, there are 2-oxoimidazo- 
lidin-1-yl, 2-oxo-2,3-dlhydro-1H-imidazol-1-yl, 2-oxotetrahydro-1 (2H)-pyrimidinyl, 2-oxo-3,6-dihydro-1 (2H) -pyrimldi- 
nyl, 2-oxo-3,4-dihydro-1(2H)-pyrimldinyl, 2-oxopyrrolidin-1-yl, 2-oxoplperidino, 2-oxopiperazln-1-yl, 3-oxopiperazin- 
1-yl, 2-0X0-2,3, 4,5, 6, 7-hexahydroazepin-1-yl and the like. 

[0049] As R"" , an amino group optionally having substituent(s) and an aryl group optionally having substituent{s) are 
preferable. As further preferable example of the "amino group optionally having substituent(s)" is an amino group 
optionally having 1 or 2 acyl groups represented by the formula: 

-(C=0)-R^, -(C=0)-OR^, -(C=0)-NR^R®, -(C=S) -NHR^ or-SOg-R^ 
[wherein respective symbols represent the same meanings as described above]. 
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[0050] More preferable example is an amino group optionally having 1 or 2 acyl groups represented by the formula: 

-C(C=0)-R^ or -(C=C)-NR^R^ 

[wherein respective symbols represent Lhe same meanings as described above]. 

[0051] As the "aryl group optionally having substituent(s)", for example, there is preferably a aryl group (pref- 
erably a phenyl group and the like) optionally having 1 to 5 substituent(s) selected from C^.g alkylthio, 05.^4 arylthio, 
C^.g alkylsulfinyK C6.^4 arylsulfinyl, C^_q alkylsulfonyl, C6.^4 arylsulfonyl and carboxy. 
[0052] Particularly, as R"*, there are mentioned 

(1) ^6.14 aryl group (preferably Cq_^q aryl) optionally having 1 to 5 substituent(s) selected from halogen atom, 
optionally halogenated C^.g alkyi, carboxy Cg.e alkenyl, optionally, halogenated C^_q alkoxy, C^.g alkoxy-carbon- 
yl-C^.Q alkoxy, hydroxy, amino, mono- or di-C-j.Q alkylamino, carboxy, C^.g alkoxy-carbonyl, mono- or di-C^.g alkyl- 
carbamoyL Cq.-|4 aryl-carbonylamino, aikylenedioxy, C^.q alkylthio, Cq.-|4 arylthio, C-j.g alkylsulfinyl, Cg. -,4 ar- 
ylsulfinyl, C^.g alkylsulfonyl, C6.14 arylsulfonyK nitro and the like, 

(2) C^.Q alky] group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated 
alkyI, carboxy C2.6 alkenyl, optionally halogenated C^.g alkoxy, C^.q alkoxy-carbonyl-C^.e alkoxy, hydroxy, amino, 
mono- or di-C^.e alkylamino, carboxy, C^.g alkoxy-carbonyl, mono- or di-C^.6 alkyl-carbamoyi and Cq.^^ aryl-car- 
bonylamino, 

(3) C3.6 cycloalkyi group (e.g.. cyclohexyl) optionally having 1 to 5 substituent(s) selected from halogen atom, 
optionally halogenated C^.g alkyl> carboxy Cg.g alkenyl, optionally halogenated C-j.g alkoxy, G^ .q alkoxy-carbon- 
yl-C^.6 alkoxy, hydroxy, amino, mono- or di-C-,.6 alkylamino, carboxy, C^.© alkoxy-carbonyl, mono- or di-C^.g alkyl- 
carbamoyl and Cg_-|4 aryl-carbonylamino, 

(4) Cj^^Q aralkyi group (e.g., phenyl-C^.g alkyI group), 

(5) 5 to 1 0 membered aromatic heterocyclic group containing 1 to 4 of one or two kinds of heteroatom(s) selected 
from a nitrogen atom, a sulfur atom and an oxygen atom In addition to carbon atoms (e.g., 5 or 6 membered 
aromatic heterocyclic group such as pyridyl, thienyl and the like), 

(6) 5 to 10 membered non-aromatic heterocyclic group containing 1 or 2 of one or two kinds of heteroatom(s) 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, which may have 
^6-14 aryl (e.g., phenyl), C^.g alkyl-carbonyl or 0x0, such as 5 or 6 membered non-aromatic cyclic amino group (e. 
g., plperldlno, piperazino and the like), 

(7) amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following (1) to 

(7) [(1) C-i.g alkyI, (2) Cg.-,4aryl, (3) Cy.-jg aralkyi, (4) a 5 or 6 membered heterocyclic group (e.g., pyridyl) containing 
1 or2 heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, 
(5) C^^g alkyl-carbonyl, Cg.g cycio alkyl-carbonyl, Cg.^4 aryl-carbonyl, Cy.^g aralkyl-carbonyl, C-|.g alky I -carbamoyl 
or 5 or 6 membered heterocyclic carbony I group, each optionally having 1 to 3substituent(s) selected from halogen 
atom, C^.e alkyI, alkoxy, carboxy, C^.g alkoxy-carbonyl, cyano, tetrazine and the like, (6) Cg.^4 aryl-carbamoyl 
group optionally having 1 to 3 substituent(s) selected from halogen atom, C-i.g alkyI, C^.g alkoxy, carboxy, C-|.g 
alkoxy-carbonyl, cyano, nitro, mono- ordi-C^.6 alkylamino and the like, (7) di-C^.e alkylamino-C^.g aikylidene], or 

(8) carboxy group and the like are preferable. 

[0053] As the "pyridyl group" of the "pyridyl group optionally having substjtuent(s)" represented by R2, 1-, 2-, 3- or 
4-pyridyl group is used. 

[0054] As the "substituent(s)" of the "pyridyl group optionally having substituent(s)" represented by R^, for example, 
those similar to the "substituent(s)" of the "hydrocarbon group optionally having substituent(s)" represented by the 
aforementioned are used. ' 

[0055] The "pyridyl group" may have 1 to 5, preferably 1 to 3, substituent(s) such as those mentioned above at 
substitutable position (s). When the number of substituent is 2 or more, the respective substituent(s) may be the same 
or different. In addition, the nitrogen atom in the ring of the "pyridyl group" may be N-oxidized. 
[0056] R2 Is preferably a pyridyl group optionally having substituent(s) (e.g., 3-pyrldyl group, 4-pyridyl group and the 
like, preferably 4-pyridyl group). 

[0057] As R2, pyridyl group optionally having 1 or 2 substituent(s) selected from the group consisting of C^.g alkyi 
(e.g., methyl), hydroxy and C^.g alkyl-carbonyioxy (e.g., acetyioxy) and the like are preferable. 
[0058] As the "aromatic group" of "aromatic group optionally having substituent(s)" represented by R^, for example, 
there are an aromatic hydrocarbon group and an aromatic heterocyclic group. 

[0059] As the "aromatic hydrocarbon group", examples thereof include a Cq^^^ monocyclic or fused polycyclic (bicyclic 
or tricyclic) aromatic hydrocarbon group. As examples, there are a Cg.-,4 aryl group and the like such as phenyl, 1 -naph- 
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thyl, 2-naphthyl, 2-biphenyiyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl and the like. 

[0060] As the "aromatic heterocyclic group", there are 5 to 14 membered (preferably 5 to 1 0 membered)(monocyclic 
or bicyclic) aromatic heterocyclic groups containing preferably 1 to 4 of one or two kinds of heteroatom(s) selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms and the like and, more particularly, 
an aromatic heterocyclic group such as 2-thienyi, 3-thienyl, 2-furyl, 3-turyl, 2-pyridyK S-pyrldyi, 4-pyridyl, 2-qutnoiyl^ 
S-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1 -isoquinolyl, 3-isoquinolyL 4-isoquinolyi, 5-isoquinolyl, pyraziny!, 2-pyri- 
midinyl, 4-pyrimidtnyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl, 1-indolyl, 2-indolyl, 3-indolyl, 
2-benzothia2olyl, 2-benzo[b]thlenyl, 3-benzo[b]thienyl, 2-benzo[b]furanyj, 3-benzo[b]furanyl and the like. 
[0061] As the "substituent(s)" of the "aromatic group optionally having substituent(s)", there are 1 to 5, preferably 1 
to 3 samesubstituent(s) as "substituent(s)" of "hydrocarbon group optionally having substituent(s)" represented by the 
aforementioned RS. When the number of substituents is 2 or more, respective substituents may bethe same or different. 
The adjacent two substituents may fonn a 4 to 7 membered non-aromatic carbon ring. Preferably, it is a 5 membered 
non-aromatic carbon ring. 

[0062] R3 is preferably a Cq_^q aryl group optionally having substituent(s). More preferably, it is a phenyl group op- 
tionally having substituent(s). The substituent of the Cq_^q aryl group and phenyl group is preferably 1 to 3 substituent 
(s) selected from halogen atom, C-,.3 alkylenedioxy optionally halogenated C^.q alkyi, carboxy C2.Q alkenyl, C^.q cy- 
cloalkyl, optionally halogenated C^.g alkoxy, hydroxy, Cj.^q aralkyloxy, C^.g alkyl-carbonyloxy and carboxy, particularly 
preferably, is optionally halogenated C^^s alkyi (e.g.. 0^.3 alkyI such as methyl, ethyl and the like), optionally halogenated 
C1.8 alkoxy (e.g., alkoxy such as methoxy, ethoxy and the like). The two adjacent alkyi groups as substituents 
may be bonded to form a 5 membered non-aromatic carbon ring. 
[0063] The compound (I) preferably does not include a compound of the formula 



wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of the aromatic 

ring, and R is a hydrogen atom, acyl group, or a monovalent aromatic group having not more than 1 0 carbon atoms, 

which is bonded to a nitrogen atom by a carbon atom of the aromatic ring. 

[0064] As the compound (I), for example, compound (la) is preferable. 

[0065] As compound (la), the following compounds of (A)-(B) and the like are preferable. 

(A) A compound (la) wherein R"" is (a) an amino group which may have 1 or 2 acyl groups of the formula: -(C=0) 
-R5 or -(C=0)-NR5r6 wherein each symbol Is as defined above or (b) a Cg.u aryl group optionally having 1 to 5 
substituent(s) selected from C^.g alkylthio, 05.^4 arylthio, C^.g alkylsulflnyl, C6.14 arylsulflnyl, C^.^ alkylsulfonyl, 

arylsulfonyl and carboxy and the like; 
R2 is pyridyl group optionally having 1 to 5 substituent(s) selected from C^^e alkyi, hydroxy and C^,q alkyl-carbon- 
yloxy; and 

R3 is a C5.14 aryl group optionally having 1 to 5 substltuent(s) selected from halogen atom, optionally halogenated 
alkyi, optionally halogenated C^_g alkoxy and carboxy. 

(B) A compound (la) wherein R1 is (i) C^.q alkyi, C3.6cycloa(kyl or C6.^4aryl (preferably Cq^^q aryl) , each optionally 
having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated C^.g alkyi, carboxy C2_6 alkenyl, 
optionally halogenated C^^q alkoxy, Cj.g alkoxy-carbonyl-C^.g alkoxy, hydroxy amino, mono- or di-C^.g alkylamino, 
carboxy, C.,.g alkoxy-carbonyl, mono- or di-C^.g alkyl-carbamoyi and Cq.^^ aryl-carbonyiamino, 

(ii) a 5 membered heterocyclic group, 

(iii) an amino group optionally having 1 or2 substituent(s) selected from (1) C^.g alkyi, (2) 06.^4 aryl, (3) Cy.^g 
aralkyi, (4) 6 membered heterocyclic group and (5) C^.g alkyl-carbonyl, C3.6 cycloalkyl-carbonyl, C6.-,4 aryl- 
carbonyl, Cy.^g aralkyl-carbonyl, C^_q alkyl-carbamoyi or 5 or 6 membered heterocyclic carbonyl, each option- 
ally having 1 to 3 substituent(s) selected from halogen atom, C^.g alkyi, C^.g alkoxy. carboxy and Cj.g alkoxy- 
carbonyl, or an amino group optionally having di-Ci.g alkylamino-C-j.g alkyltdene, 

(iv) a 5 or 6 membered non-aromatic cyclic amino group optionally substituted by C^.g alkyl-carbonyl or 0x0, or 

(v) a carboxy group; 
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R2 is a pyridyl group optionally having 1 to 3 substituent(s) selected from a'kyl, hydroxy and C^.g alkyl-carb- 

onyloxy; 

is a Ce-io aryl group optionally having 1 to 3 substituent(s) selected from halogen atom, C^.q allcylenedioxy, 
optionally halogenated C^.g all<yl, carboxy aikenyl, optionally halogenated C^.^ alkoxy. hydroxy, Cj_^q aralky- 
loxy and C^.g alkyl-carbonyloxy (two adjacent alkyi groups as substituents may be bonded to fomn a 5 membered 
non-aromatic carbon ring). 

[0066] Moreover, preferable examples of compound (I) and compound (la) include: 

[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 13-14), 
[4-phenyl-5-(4-pyridyl)-1,3-thiazol~2-yl]amine (Reference Example A 13-15), 
N-methyl [4-(4-methoxyphenyl)::5-(4-pyridyl)-1 ,3-thiazol-2-yl]amjne (Reference Example A 13-1 6), 
N-methyi [4-phenyl-5-(4-pyridyl)-1 ,3-thlazol-2-yl]amine (Reference Example A 1 3-47), 
N-methyl [4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]amine (Reference Example A 13-69), 
N-methy! [4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]amine (Reference Example A 13-70), 
N-methyl [4-(4-bromophenyl)-6-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 13-71), 

2- phenyl-N-[4-phenyl-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide (Reference Example A 23-29), 

3- phenyl-N-[4-phenyl-5-(4-pyridyl)-1 ,3-thiazol-2-yl]propionamide (Reference Example A 23-30). 
N-[4-(3-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yj]acetamide (Reference Example A 23-49), 
N-[4-(3'-chlorophenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]propionamide (Reference Example A 23-50), 
N-[4-(3-methyiphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide (Reference Example A 23-51), 
N-[4-(3-methylphenyl)-5-(4-pyridyl)^1 ,3-thlazol.-2-yl]propionamlde (Reference Example A 23-52), . . 
[4-(3-chlorophenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]amine (Reference Example A 23-59), 
[4-(3-methylphenyl)-5-(4-pyridyi)~1 ,3-thiazol-2-yl]amine (Reference Example A 23-60), 
[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 23-61), 
[4-(4-methylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example A 23-62), 
N-[4-phenyl-5-(4-pyridyl)-1,3-thiazol-2-yl]acetamide (Reference Example A 23-71), 
N-phenyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 23-80), 
N-[4-(4-methoxyphenyl)-5-(4-pyrjdyl)-1,3-thiazol-2-yl]nlcotinamlde (Reference Example A 23-101), 
N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]isonicotinamide (Reference Example A 23-102), 
[4-(3,4-dimethylphenyl)-5-(4-pyndyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 23-125), 
N-[4-(3,5-dimethylphenyl)-6-(4-pyridyl)-1 ,3-thlazoI-2-yl]acetamide (Reference Example A 23-128), 
[4-(2-naphthyl)-5-(4-pyridyl)-1,3-thlazol-2-yl]amlne (Reference Example A 23-144), 
N-ethyl-N'-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-th!azol-2-yl]urea (Reference Example A 23-156), 
N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]isonicotinamide (Reference Example A 23-200), 
N-ethyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)~1,3-thiazoh2-yl]amine (Reference Example A 23-269), 
N-propyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 , 3-th iazol-2-y I] amine (Reference Example A 23-276), 
N-butyl-[4-(3,5-dimethylphenyl)-5-(4-pyndyl)-1,3-thiazol-2-yl]amine (Reference Example A 23-280), 
N-benzyl-[4-(3,5-dimethyIphenyl)-5-(4-pyridyl)~1 ,3-thiazol-2-yl]amine (Reference Example A 23-281), 
N-propyl-[4-(4-methoxyphenyl)-5-(4-pyrldyi)-1 ,3-thiazo[-2-yl]amine (Reference Example A 23-290), 
N-isopropyl-[4-(4-methoxyphenyl)-5-(4-pyridyi)-1,3-thiazol-2-yl]amlne (Reference Example A 23-291), 
N-[4-(4-methoxyphenyl)-5-(4-pyndyl)-1 ,3-thiazol-2-yl]-N'-phenylurea (Reference Example A 23-296), 

4- [[[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amino]carbonyl]benzoic acid (Reference Example A 
23-299), 

methyl 4-[2-[4-(methylthio)phenyl]-5-(4-pyndyl)-1 ,3-thiazol-4-yl]phenyl ether (Reference Example A 23-300), 
4-[4-(3,5-dimethylphenyl)-5-(4-pyridyt)-1 ,3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-302). 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-303), 
4-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-305), 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazo!-2-yl]phenyl methyl sulfone (Reference Example A 23-306), 
4-[4-(3,5-dlmethylphenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]phenyl methyl sulfone (Reference Example A 23-308), 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-309), 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-310), 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-311), 
4-[4-(4-ch{orophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-312), 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-313), 
4-[4-(4-ch!orophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yi]phenyl methyl sulfone (Reference Example A 23-314), 
N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]-N'-phenylurea (Reference Example A 23-315). 
2-hydroxy-N-[4-(4-methoxyphpnyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]proplonamide (Reference Example A 23-325), 
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4-[4-(3,4-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazo1-2-yl]phenyl methyl sulfide (Reference Example A 23-326), 
4-[4-{3,4-dimethy!phenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-327), 
4-[4-(3,4-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-328), 

2- hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]acetamide (Reference Example A 23-329), 
4-[[[4-(3,5~dimethylphenyl)-5-(4-pyridyl)-1 ,3-thlazoi-2-yl]amino]carbonyl]benzoic acid (Reference Example A 
23-337), 

3- [[[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thia2ol-2-yl]amino]carbonyl]benzoic acid (Reference Example A 
23-342), salts thereof and the like. 

[0067] Preferable examples of compound (I) and compound (la) further include 4-(4-fluorophenyl)-2-phenyl-5-(4-py- 
ridyl)-1 ,3-thiazole (Reference Example A 44-1), methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazof-2-yl]phenyl 
sulfide (Reference Example A 44-7), methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yi]phenyl sulfoxide (Ref- 
erence Example A 44-8), methyl 4-[4-(3-methyiphenyl)-5-(4-pyhdyl)-1 ,3-thiazol-2-yl]phenyl sulfone (Reference Exam- 
ple A 44-26) and the like. 

[0068] Furthermore, as compound (I) and (la), 

(S)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamlno)-4-pyridyl)-1 ,3~thiazol-2-yl]nicotinamide, 
(R)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamlno)-4-pyridyl)-1,3-thiazol-2-yl]nicotinamide, 
(S)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamlno)-4-pyridyl)-1,34hlazol-2-yl]-2-methylnicotlnamlde, 
(R)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1 .3-thiazol-2-yl]"2-methylnicotinamide. 
(S)-N-[4-(3-methylphenyl)-6-(2-(1-phenylethylamino)-4-pyridyl)-1^3-thiazol-2-yl]-2-chloronicotinamide, 
(R)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1 ,3-thiazol-2-yl]-2-chloronicotinamide, 

(S)-N-T[4-(3-m0thylphenyl)r5-(2-(1-phenyJethylamino)-4-pyridyl)-1i3-thiazoI-2-yl]-2-methoxyn^^^ 

(R)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamlno)-4-pyridyl)-1,3-thiazol-2-yl]-2-methoxynicotinamlde, 
N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thlazol-2-yl] nicotinamide, 
N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thiazol-2-yl]-2-methoxynicotjnamide, 
N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thlazol-2-yl]-2-chloronicotinamide, 
N-[6-(2-benzylamlno-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thiazol-2-yl]-2-methylnicotlnamide, 
N-[5-(2-benzoylamlno-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thiazol-2-yl]nicotinamide, 
N-[5-(2-benzoylamlno-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thiazol-2-yl]-2-methylnicotinamide, 
N-[5-(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thiazol-2-yl]-2-chloronicotmamide, 
N-[5-(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thlazol-2-yl]-2-methoxynicotinamlde, 

(S)-N-(1 -phenylethyl)-4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol~6-yl]-2-pyrldylamine, (R)-N-(l -phenylethyl)-4-[2-ethyl- 
4-(3-methylphenyl)-1 ,3-thiazoi-5-yl]-2-pyrldylamlne, 

(S)-N-(1 -phenylethyl)-4-[4-(3-methylphenyl)-2-propyl-1 ,3-thlazol-5-yl]-2-pyrldylamlne, 
(R)-N-(1-phenylethyl)-4-[4-(3-methylphenyi)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(S)-N-(1-phenylethyl)-4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(R)-N-(1-phenylethyl)-4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridylamlne, 
(S)-N-(1 -phenylethyl)-4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridy!amine, 
(R)-N-(1-phenylethyl)-4-[4-(3-methylphenyl)-2-(4-methylthiopheny!)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(S)-N-(1-phenyiethyl)-4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-y!]-2-pyridylamlne, 
(R)-N-(i-phenylethyl)-4-[4-(3-methyiphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(S)-N-(1 -phenylethyl)-4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1,3-thfazol-5-yl]-2-pyridylamlne, 

(R)-N-(1-phenylethyl)-4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, salts thereof and the 

like are preferable. 

[0069] As the salt of Compounds (I) and (la), for example, there are a metal salt, ammonium salt, a salt with an 
organic base, a salt with an inorganic acid, a salt with an organic acid, a salt with basic or acidic amino acid and the 
like. As a suitable metal salt, there are alkali metal salt such as sodium salt, potassium salt and the like; alkaline earth 
metal salt such as calcium salt, magnesium salt, barium salt and the like; aluminum salt and the like. As a suitable 
example of a salt with an organic base, for example, there are salts with trimethylamine, triethylamine, pyridine, picoline, 
2,6-lutidine, ethanolamine, diethanolamine, triethanolamine, cyclohexylamine, dicyclohexylamine, N,N'-dibenzyiethyl- 
enediamlne and the like. As a suitable example of a salt with an inorganic acid, for example, there are salts with 
hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid and the like. As a suitable example of a 
salt with an organic acid, for example, there are salts with formic acid, acetic acid, trifluoroacetic acid, phthalic acid, 
fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benze- 
nesulfonic acid, p4oluenesulfonic acid and the like. As a suitable example of a salt with a basic amino acid, for example, 
there are salts with arginine, lysine, ornithine and the like. As a suitable example of a salt with an acidic amino acid, 
for example, there are salts with aspartic acid, glutamic acid and the like. 

[0070] Among them, pharmaceutically acceptable salts are preferable. For example, when a compound has an acidic 
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functional group therein, there are inorganic saits such as alkali metal salts (for example, sodium salt, potassium salt 
andthe like), alkaline earth metal salts (for example, calcium salt, magnesium salt, barium salt and the like), ammonium 
salts and the like and, when a compound has a basic functional group therein, there are salts with inorganic acids such 
as hydrochiorie acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid and the like, and salts with organic 
acids such as acetic acid, phthalic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric-acid, succinic acid, 
methanesulfonic acid, p-toluenesulfonic acid and the like. 

[0071] A process for producing Compound (I) including Compound (la) will be described below. 
[0072] Compound (I) can be obtained by a method shown by the following reaction formulas 1 and 2 or a similar 
method to that, and additionally, for example, it can be obtained according to the methods described in JP-A-60-58981 , 
JP-A-61 -10580, JP-T 7-503023, WO 93/15071, DE-A-3601411 , JP-A-5-70446 and the like, a method similar to these 
methods and the like. 

[0073] Respective symbols in the compounds in the following reaction formulas 1 and 2 have the same meanings 
as those described above. Compounds in the reaction formulas include salts thereof and, as the salts, for example, 
those similar to the salts of Compound (I) can be mentioned. 



[Reaction formula 1] 

r'cor* 

(III) 



R^CH^CN 
(11) 



R -CH, 



(V) 



R^CH — cor' 



CN (IV) 



2 e e 

R — C HjM 



(VI) 



H 



R^-C H^COR" 



R^COR® 
(VII) 



(VIII) 



2 ^ 3 

R — C-COR 
I 

H a I 
(IX) 



S 

, II 

R — C — NH. 
(X) 



(la) 



[0074] Compounds (II), (III), (V), (VII), (XI), (XIII) and (XIV) can be used as they are when they are commercially 
available or can be prepared by a nnethod known per se or according to the similar method to this. 
[0075] Compound (IV) can be obtained by condensing Compound (II) and Compound (III) in the presence of a base. 
[0076] In the compound (III), RS is, for example, (1) C^.g alkoxy (e.g., methoxy, ethoxy and the like), (2) di-C^.g 
alkylamino (e.g., dimethylamino, diethylamino andthe like), (3) N-Cq.iq aryl-N-C^^g aikylamino (e.g., N-phenyl-N-meth~ 
ylamino and the like), (4) a 3 to 7 membered cyclic amino optionally substituted by Cq.^q aryl and(or) C^.g alkyi (e.g., 
pyrrolidine, morpholino, methylaziridin-1-yl and the like) and the like. 

[0077] The amount of Compound (III) to be used is about 0,5 to about 3.0 moles, preferably about 0.8 to about 2.0 
moles relative to 1 mole of Compound (II). 
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[0078] The amount of base to be used Is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 moles relative 
to 1 mole of Compound (II). 

[0079] As the "base", for example, there are a basic salt such as sodium carbonate, potassium carbonate, cesium 
carbonate and the like, an inorganic base such as sodium hydroxide, potassium hydroxide and the like, an aromatic 

5 amine such as pyridine, lutidine and the like, a tertiary amine such as triethylamine, tripropyiamlne, tributylamine, 
cyciohexyldimelhyiamtne, 4-dimethylaminopyridine, N,N-dimethyianiline, N-methylpiperidine, N-methylpyrrolidine, N- 
methylmorpholine and the like, an alkali metal hydride such as sodium hydride, potassium hydride and the like, a metal 
amide such as sodium amide, lithium dilsopropylamide, lithium hexamethyldisilazide and the like, a metal alkoxide 
such as sodium methoxide; sodium ethoxide, potassium tert-butoxide and the like. 

10 [0080] It is advantageous that this reaction Is conducted without a solvent or In the presence of an Inert solvent. 
Although the solvent is not particularly limited as long as the reaction proceeds, for example, hatogenated hydrocar- 
bons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, water or a mixture of two or more of 
them are used. 

[0081] The reaction temperature is usually about -5 to about 200° C, preferably about 5 to about 1 50° C. The reaction 
15 time is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0082] Although the reaction product can be used as the reaction solution itself or as a crude product in the next 

step, it can be isolated from the reaction mixture according to conventional methods and can be easily purified by a 

separating means such as recrystallizatlon, distillation, chromatography and the like. 

[0083] Compound (VIII) can be obtained by treating compound (IV) with an acid. 
20 [0084] The amount of acid to be used is about 1.0 to about 100 moles, preferably about 1 .0 to about 30 moles, 

relative to 1 mole of Compound (IV). 

[0085]^ As .th.e "acid", for example, mineral acids such> as. hydrochloric acid, hydrobromic ac^d, sulfuric acid and the 
like are used. 

[0086] This reaction is conducted in the presence of an inert solvent for a reaction. The solvent Is not particularly 
25 limited as long as a reaction proceeds but, for example, water, a mixture of water and amides, a mixture of water and 
alcohols and the like are used. 

[0087] The reaction temperature is usually about 20 to about 200° C, preferably about 60 to about 150°C. The reaction 
time is generally about 30 minutes to about 72 hours, preferably about 1 to about 30 hours. 

[0088] Although the reaction product can be used as the reaction solution itself or as a crude product In the next 
30 Step, it can be isolated from the reaction mixture according to conventional methods and can be easily purified by a 
separating means such as recrystallizatlon, distillation, chromatography and the like. 

[0089] The compound (VIII) can be also obtained by condensing compound (VI) obtained by treating compound (V) 
with a base, and compound (VII). 

[0090] In the compound (VI), M represents, for example, an alkali metal such as lithium, sodium, potassium and the 

35 like. 

[0091] In the compound (VII), represents, for example, those similar to the aforementioned R^. 

[0092] The amount of base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 moles relative 

to 1 mole of Compound (V). 

[0093] As the "base", for example, metal amides such as sodium amide, lithium dilsopropylamide, lithium hexame- 
40 thyldisilazide and the like are used. 

[0094] It is advantageous that this reaction is conducted without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, aliphatic hydrocarbons, 
aromatic hydrocarbons, ethers or a mixture of two or more of them and the like are used. 

[0095] The reaction temperature is usually about -78 to about 60°C, preferably about -78 to about 20°C. The reaction 
45 time is usually about 5 minutes to about 24 hours, preferably about D.5 to about 3 hours. 

[0096] Although a product can be used as the reaction solution itself or as a crude product In the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallizatlon, distillation, chromatography and the like. 

[0097] Compound (IX) can be obtained by treating Compound (VI 11) with halogens. This reaction is performed in the 
50 presence of a base or a basic salt if desired. 

[0098] The amount of halogens to be used is about 1 .0 to about 5.0 moles, preferably about 1 .0 to about 2.0 moles 
relative to 1 mole of Compound (VIII). 

[0099] As the "halogens", there are bromine, chlorine, iodine and the like. 

[0100] The amount of base to be used is about 1.0 to about 10.0 moles, preferably about 1.0 to about 3.0 moles 
55 relative to 1 mole of Compound (VIII). 

[0101] As the "base", for example, there are aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine, tripropyiamlne, tributylamine, cyclohexyldimethylamine, 4-dimethylamtnopyridine, N,N-dlmeth- 
ylaniline, N-methylplperidine, N-methylpyrrolidine, N-methylmorpholine and the like. 
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[01 02] The amount of basic salt to be used is about 1 .0 to about 1 0.0 moies, preferably about 1 .0 to about 3.0 moles, 
relative to 1 mole of Compound (Vlll). 

[0103] As the "basic salt", for example, sodium carbonate, potassium carbonate, cesium carbonate, sodium bicar- 
bonate, sodium acetate, potassium acetate and the like can be used. ' 
5 [0104] It Is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 

a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles, sulfoxides, organic acids, aromatic 
amines or a mixture of two or more of them and the like are used. 

[0105] The reaction temperature is about -20 to about 150°C, preferably about 0 to about 1 00°C. The reaction time 
10 is usually about 5 minutes to about 24 hours, preferably about 1 0 minutes to about 5 hours. 

[0106] Although a product can be used as the reaction solution Itself or as a crude product In the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 

[0107] Compound (la) can be obtained by condensing Compound (IX) with Compound (X). This reaction Is performed 
fs in the presence of a base if desired. 

[0108] In Compound (IX), Hal represents a halogen atom. 

[0109] When Compound (X) is commercially available, it can be used as it is, or can be obtained by the method 
known per se or a method according to the known method or further a method shown in the reaction fomnula 2. 
[0110] The amount of Compound (X) to be used is about 0.5 to about 3.0 moles, preferably about 0.8 to about 2.0 

20 moles relative to 1 mole of Compound (IX). 

[01 11] The amount of base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 moles relative 

to 1 mole of Compound (IX). , 

[0112] As the "base", for example, there are basic salts such as sodium carbonate, potassium carbonate, cesium 
carbonate, sodium bicarbonate and the like, aromatic amines such as pyridine, lutidlne and the like, tertiary amines 

25 such as triethylamine, tripropylamine, tributylamine, cyclohexyldimethylamine, 4-dlmethylam[nopyridine, N,N-dimeth- 
ylaniiine, N-methylpiperidine, N-methylpyrrolidine, N-methylmorpholine and the like. 

[0113] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles or a mixture of two or more 
30 of them and the like are used. 

[0114] The reaction temperature is about -5 to about 200°C, preferably about 5 to about ISO'^C. The reaction time 
Is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0115] Although a product can be used as the reaction solution Itself or as a crude product in the next reaction, it 
can be Isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
35 means such as recryslallization, distillation, chromatography and the like. 
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[Reaction formula 2] 




(XIV) ^4^10 (X) 

Lawesson' s reiagent ' " 

[0116] Compound (XII) is obtained by condensing Compound (XI) and amines represented by the formula R^H. 
[0117] represents "amino group optionally having substituent(s)" represented by the above-mentioned R''. 
[01 18] In Compound (XI), R^o represents an alkoxy group. As the "alkoxy group", for example, there are C^.q alkoxy 
groups such as methoxy, ethoxy, propoxy, Isopropoxy. butoxy and the like. 

[01 1 9] The amount of the "amines" to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 moles 
relative to 1 mole of Compound (XI). 

[0120] It is advantageous that this reaction is perfonned without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles, ketonesor a mixture of two 
or more of them and the like are used. 

[0121] The reaction temperature is about -5 to about 200°C, preferably about 5 to about 120^C. The reaction time 
is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0122] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 

means such as recrystallization, distillation, chromatography and the like. 

[0123] Compound (X) is obtained by hydrolysing Compound (XII) using an acid or a base. 

[0124] The amount of acid or base to be used is about 0.1 to about 50 moles, preferably about 1 to about 20 moles 
relative to 1 mole of Compound (XII), respectively. 

[0125] As the "acid", for example, mineral acids such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
like, Lewis acids such as boron trichloride, boron tribromide and the like, the use of Lewis acid together with thiols or 
sulfides, organic acids such as trifluoroacetic acid, p-toluenesulfonic acid and the like are used. 
[0126] As the "base", for example, metal hydroxides such as sodium hydroxide, potassium hydroxide, barium hy- 
droxide and the like, basic salts such as sodium carbonate, potassium carbonate and the like, metal alkoxides such 
as sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like, organic bases such as triethylamine, 
imidazole, formamidine and the like are used. 

[0127] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particuiariy limited as long as a reaction proceeds but, for example, alcohols, ethers, 
aromatic hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides, water or a mixture of two or 
more of them and the like are used. 

[0128] The reaction time is usually about 10 minutes to about 50 hours, preferably about 30 minutes to about 12 

hours. The reaction temperature is about 0 to about 200°C, preferably about 20 to about 120°C. 

[0129] Compound (X) can be also obtained by treating Compound (Xlll) with hydrogen sulfide In the presence of a 

base. 

[0130] The amount of hydrogen sulfide is about 1 mole to about 30 moles relative to 1 mole of Compound (Xlll). 
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[01 31] The amount of base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 moles relative 
to 1 mole of Compound (XIII). 

[0132] As the "base", for example, there are aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethyiamine, trlpropylamine, tributylamine. cyciohexyldimethylamlne, 4-dimethylaminopyridlne, N,N-dlmeth- 
5 ylaniline, N-methylpiperidine, N-methylpyrrolidine, N-methylmorpholine and the like, and the like. 

[0133] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, aromatic amines or a mixture of two or more of them 
and the like are used. 

fo [0134] This reaction is performed under atmospheric pressure or under a pressurized condition. The reaction tem.- 
perature is usually about -20 to about 80°C, preferably about -10 to about 30°C. The reaction time Is usually about 5 
minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0135] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be Isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
15 means such as recrystallization, distillation, chromatography and the like. 

[0136] Compound (X) can be also obtained by treating compound (XIII) with 0,0-dlethyl d ith lop hosp hate In the pres- 
ence of an acid. 

[0137] The amount of O.O-diethyl dithlophosphate to be used Is about 1 to about 3 moles, preferably about 1 to 

about 2 moles, relative to 1 mole of Compound (XIII). 
20 [0138] The amount of acid to be used is about 3 to about 1 0 moles, relative to 1 mole of Compound (XIII). 

[0139] As the "acid", for example, mineral acids such as hydrogen chloride, hydrogen bromide and the like, and the 

like are usedo ... . ■ • . . 

[0140] It is advantageous that this reaction Is perfomned without a solvent or in the presence of an inert solvent for 

a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
ps carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, esters, alcohols, water or a mixture of two or more 

of them and the like are used. 

[0141] The reaction temperature is generally about -20 to about SO'^C, preferably about -10 to about 30°C. The 
reaction time is generally about 5 minutes to about 72 hours, preferably about 0,5 to about 30 hours. 
[0142] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, It 
30 can be Isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 

[0143] Compound (X) can also be obtained by treating Compound (XIV) with phosphorus pentasulfide or Lawesson's 
reagent. 

[0144] The amount of phosphorus pentasulfide or Lawesson's reagent to be used Is about 0.5 to about 10 moles, 
35 preferably about 0.5 to about 3 moles relative to 1 mole of Compound (XIV). 

[0145] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons or a mixture of two or more of them and the like are 
used. 

40 [0146] The reaction time is usually 10 minutes to about 50 hours, preferably about 30 minutes to about 12 hours. 

The reaction temperature is usually about 0 to about ISO^'C, preferably about 20 to about 120°C. 

[0147] Although a product (X) can be used as the reaction solution itself or as a crude product in the next reaction, 

it can be Isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 

means such as recrystallization, distillation, chromatography and the like. 
45 [0148] When Compound (la) is acylamino compound, an objective compound can be also obtained by subjecting 

the corresponding amine compound to an acylating reaction known per se. 

[01 49] For example, among Compound (la), a compound wherein R"^ is acylamino group optionally having substituent 
(s) is obtained by reacting the con^espondlng 2-thlazolamine and an acylating agent optionally in the presence of a 

base or an acid. 

50 [0150] The amount of acylating agent to be used is about 1 .0 to about 5.0 moles, preferably about 1 .0 to about 2.0 
moles relative to 1 mole of the corresponding 2-thiazolamlne. 

[0151] As the "acylating agent", for example, there are carboxylic acids corresponding to an objective acyl group or 
a reactive derivative thereof (for example, acid hallde, acid anhydride, ester and the like) and the like. 
[0152] The amount of base or acid to be used is about 0.8 to about 5.0 moles, preferable about 1.0 to about 2.0 
55 moles relative to 1 mole of the corresponding 2-thiazolamine. 

[0153] As the "base", for example, there are triethyiamine, pyridine, 4-dimethylaminopyridine and the like. 

[0154] As the "acid", for example, there are methanesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid and 

the like. 
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[0155] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent Is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles, sulfoxides, aromatic amines or a 
mixture of two or more of them and the like are used. 
5 [0156] The reaction temperature is about -20 to about 150*='C, preferably about 0 to about 100°C. The reaction time 
is usually 5 minutes to about 24 hours, preferably about 1 0 minutes to about 5 hours. 

[0157] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystailization, distillation, chromatography and the like. 
10 [0158] When Compound (la) Is an N-oxide compound, it is obtained by treating the corresponding pyridyl compound 
with an organic peroxy add. 

[0159] The amount of organic peroxy acid to be used is about 0.8 to about 1 0 moles, preferable about 1 .0 to about 
3.0 moles relative to 1 mole of the corresponding pyridyl compound. 

[0160] As the "organic peroxy acid", for example, there are peracetic acid, trifluoroperacetic acid, m-chloroperbenzoic 

15 acid and the like, 

[0161] It is advantageous that this reaction Is performed without a solvent or in the- presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitriles, 
ketones or a mixture of two or more of them and the like are used. 
20 [0162] The reaction temperature is about -20 to about 1 SC'C, preferably about 0 to about 1 00°C. The reaction time 
Is usually 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0163] Alternatively,, the N-oxide compound is also obtained by treating the corresponding pyridyl compound with 
hydrogen peroxide or alkyi hydroperoxide optionally in the presence of a base, an acid or a metal oxide. 
[01 64] The amount of hydrogen peroxide or alkyI hydroperoxide to be used is about 0.8 to about 1 0 moles, preferably 
25 about 1 .0 to 3.0 moles relative to 1 mole of the corresponding pyridyl compound. 

[0165] As the "alkyI hydroperoxide", for example, there are tert-butyl hydroperoxide, cumene hydroperoxide and the 
like. 

[0166] The amount of base, acid or metal oxide to be used is about 0.1 to about 30 moles, preferably 0.8 to about 
5 moles relative to 1 mole of the corresponding pyridyl compound. 
30 [0167] As the "base", for example, there are inorganic bases such as sodium hydroxide, potassium hydroxide and 
the like, basic salts such as sodium carbonate, potassium carbonate and the like. 

[0168] As the "acid", for example, there are mineral acids such as hydrochloric acid, sulfuric acid, perchloric acid 
and the like, Lewis acids such as boron trifluoride, aluminum chloride, titanium tetrachloride and the like, organic acids 
such as formic acid, acetic acid and the like. 

35 [01 69] As the "metal oxide", for example, there are vanadium oxide (VgOg), osmium tetroxide (OSO4), tungsten oxide 
(WO3), molybdenum oxide (M0O3), selenium dioxide (Se02), chromium oxide (Cr03) and the like. 
[0170] It is advantageous that this reaction is perfomned without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitriles, 

40 ketones or a mixture of two or more of them and the like are used. 

[0171] The reaction temperature is about -20 to about ISO^'C, preferably about 0 to about 100°C. The reaction time 
is usually 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0172] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
45 means such as recrystailization, distillation, chromatography and the like. 

[0173] When compound (la) is an S-oxide compound, it can be obtained by.treating the corresponding sulfide com- 
pound with peroxide. 

[0174] The amount of peroxide to be used is about 0.8 to about 10 moles, preferably about 1 .0 to about 3.0 moles, 
relative to 1 mole of the corresponding sulfide compound. 
50 [0175] As the "peroxide", for example, peracetic acid, trifluoroperacetic acid, m-chloroperbenzoic acid, potassium 
persulfate, metaperiodic acid and the like can be mentioned. 

[0176] It Is advantageous that this reaction is performed without a solvent or in the presence of an Inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitriles, 
55 ketones or a mixture of two or more of them and the like are used. 

[01 77] The reaction temperature is usually about -20 to about 1 30°C, preferably about 0 to about 1 00°C . The reaction 
time is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[01 78] In addition, S-oxide compound can be obtained by treating the corresponding sulfide compound with hydrogen 
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peroxide or alky! hydroperoxide in the presence of a base, acid or metal oxide, if desired. 

[01 79] The amount of hydrogen peroxide or alky! hydroperoxide to be used is about 0.8 to about 1 0 moies, preferably 
about 1.0 to about 3.0 moles, relative to 1 mole of the corresponding sulfide compound. 

[0180] As the "aikyi hydroperoxide", for example, tert-butyl hydroperoxide, cumene hydroperoxide and the like can 
be mentioned. 

[0181] The amount of "base, acid or metal oxide" to be used is about 0.1 to about 30 moles, preferably about 0.8 to 
about 5 moles, relative to 1 mole of the corresponding sulfide compound. 

[0182] As the "base", for example, there are inorganic bases such as sodium hydroxide, potassium hydroxide and 
the like, basic salts such as sodium carbonate, potassium carbonate and the like, and the like. 
[0183] As the "acid", for example, there are mineral acids such as hydrochloric acid, sulfuric acid, perchloric acid 
and the like, Lewis acids such as boron trifluoride, aluminum chloride, titanium tetrachloride and the like, organic acids 
such as formic acid, acetic acid and the like, and the like. 

[0184] As the "metal oxide", for example, there are vanadium oxide (V2O5), osmium tetroxide (OSO4), tungsten oxide 

(WO3), molybdenum oxide (M0O3), selenium dioxide (SeOg), chromium oxide (CrOg) and the like. 

[0185] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 

a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitrlies, 
ketones or a mixture of two or more of them and the like are used. 

[01 86] The reaction temperature is usually about -20 to about 1 30°C, preferably about 0 to about 1 00°C. The reaction 
time is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0187] Although a product can be used as the reaction solution itself or as a crude product In the next reaction, it 
can be Isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 

[0188] In the above respective reactions, when starting compounds have amino, carboxy, hydroxy as substituents, 
a protecting groups which are generally used in the peptide chemistry or the like may be introduced Into these groups 
and, after reaction, a desired compound can be obtained by removing protecting groups If needed. 
[0189] As a protecting group for amino, for example, forniyl or C-,.q alkyl-carbonyl (for example, acetyl, proplonyl and 
the like), phenylcarbonyl, alkoxy-carbonyl (for example, methoxycarbonyl, ethoxycarbonyl and the like), pheny- 
loxycarbonyl, Cy.^Q aralkyloxy-carbonyl (for example, benzyloxycarbonyl and the like), trityl, phthaloyl and the like which 
may have substituent(s), respectively, are used. As these substituent(s), halogen atom(s) (for example, fluorine, chlo- 
rine, bromine, iodine and the like), C^.q alkyl-carbonyi (for example, acetyl, proplonyl, valeryl and the like), nitro and 
the like are used and the number of substituents is 1 to 3. 

[0190] As a protecting group for carboxy, for example, C^.g alkyi (for example, methyl, ethyl, propyl, isopropyl, butyl, 
tert-butyl and the like), phenyl, trityl, silyl and the like which may have substituent(s), respectively, are used. As these 
substltuent(s), halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like), formyl, C-|_e alkyl-carbonyl 
(for example, acetyl, propionyi, butylcarbonyl and the like), nitro, C^.q alkyi (for example, methyl, ethyl, tert-butyl and 
the like), C6.^o (^^^ example, phenyl, naphthyl and the like) and the like are used and the number of substituents 
is 1 to 3. 

[0191] As a protecting group for hydroxy, for example, C^.q afkyi (for example, methyl, ethyl, propyl, Isopropyl, butyl, 
tert-butyl and the like), phenyl, Cy.^^ aralkyi (for example, benzyl andthe like), formyl, C^_q aikyl-carbonyl (for example, 
acetyl, propionyi andthe like), phenyloxycarbonyl, Cj_^^ aralkyloxy-carbonyl (for example, benzyloxycarbonyl andthe 
like), tetrahydropyranyl, tetrahydrofuranyl, silyl and the like which may have substltuent(s), respectively, are used. As 
these substltuent(s), halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like), C^.g alkyi (for 
example, methyl, ethyl, tert-butyl and the like), Cj_^^ aralkyi (for example, benzyl and the like), Cg.io ^H^' (^o'' example, 
phenyl, naphthyl and the like), nitro and the like are used and the number of substituents is 1 to 4. 
[0192] In addition, as a method of removing a protecting group, the method known per se or a method according to 
this method is used and, for example, method by treating with an acid, a base, the ultraviolet ray, hydrazine, phenyl- 
hydrazine, sodium N-nfiethyldithiocarbamate, tetrabutylammonium fluoride, palladium acetate and the like or a method 
of reduction is used. 

[0193] In any cases, Compound (I) can be synthesized by further, optionally, performing known deprotection, acyla- 
tlon, alkylation, hydrogenation, oxidation, reduction, carbon chain extension and substituent exchange reactions alone 
or In a combination of two or more of them. As these reactions, the reactions described in Shinjikkenkagakukoza 14, 
vol.15, 1977 (Maruzen Press) are adopted. 

[0194] As the above "alcohols", for example, there are methanol, ethanol, propanol, isopropanol, tert-butanol and 
the like. 

[0195] As the above "ethers", for example, there are diethyl ether, diisopropyl ether, diphenyl ether, tetrahydrofuran, 
dioxane, 1 ,2-dimethoxyethane and the like. 

[0196] As the above "halogenated hydrocarbons", for example, there are dichloromethane, chloroform, 1 ,2-dichlo- 
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roethane, carbon tetrachloride and the like. 

[0197] As the above "aliphatic hydrocarbons", for example, there are hexane, pentane, cyclohexane and the like. 
[0198] As the above "aromatic hydrocarbons"; for example, there are benzene, toluene, xylene, chlorobenzene and 

the like. 

5 [0199] As the above "aromatic amines", for example, there are pyridine, lutidlne, quinoline and the like. 

[0200] As the above "amides", for example, there are N,N-dimethylformamide, N,N-dimethylacetamide, hexameth- 
ylphosphoric triamide and the like. 

[0201] As the above "ketones", for example, there are acetone, methyl ethyl ketone and the like. 
[0202] As the above "sulfoxides", for example, there are dimethyl sulfoxide and the like. 
10 [0203] As the above "nitriles", for example, there are acetonitrile, proplonitrile and the like. 

[0204] As the above "organic acids", for example, there are acetic acid, propionic acid, trif luoroacetic acid and the like. 
[0205] As the aforementioned "esters", for example, methyl acetate, ethyl acetate, methyl propionate and the like 
can be mentioned. 

[0206] When a desired product is obtained in a free form by the above reaction, it may be converted into a salt 
15 according to conventional methods or, when a desired product is obtained as a salt, it can be converted into a free 
form or another salt according to conventional methods. Compound (I) thus obtained can be isolated and purified from 
the reaction solution by the known means, for example, trans-solvation, concentration, solvent extraction, fractional 
distillation, crystallization, recrystaliization, chromatography and the like. 

[0207] When Compound (I) is present as a configu rational isomer diastereomen conformer orthe like, each can be 
20 optionally isolated by the above separation and purification means. In addition, Compound (I) is in the form of its 
racemate, they can be separated into S- and R-forms by any conventional optica! resolution. 

[0208] When Compound (I) includes stereoisomers, both the isomers. alone and . mixtures of each isomers are in- 
cluded in the scope of the present invention. 
[0209] In addition, Compound (I) may be hydrated or anhydrous. 
25 [0210] Compound (I) may be labeled with an isotope (for example, ^H, '•'^C, ^^S) or the like. 

[compound (11)] 

[0211] 

30 

(1) an optionally N-oxidized compound represented by the formula: 
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wherein R''^ represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R2a represents an aromatic group optionally having substituents, 

R3a represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon group 
optionally having substituents, 

represents an oxygen atom or an optionally oxidized sulfur atom, 

represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
l\IR4a (wherein R"^ represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl 
group) and 

represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof, 

(2) the compound according to (1), wherein is a divalent acyclic hydrocarbon group optionally having substitu- 
ents, 

(3) the compound according to (1), which is a compound represented by the formula: 
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"Wherein n represents 0 or 1, and other symbols are as defined in (1), or a salt thereof, 
(4).the conrspound according to (1) or (3), wherein R"" a represents 

(i) a hydrogen atonn, 

(ii) a alkyi group, a Cg.Q alkenyl group, a Cg.© alkynyl group, a C^_q cycloalkyi group, a C6.^4 aryl group 
or a Cj,^Q aralkyi group [these groups may have substituents selected from the group (substituent group A) 
consisting of oxo, halogen atom, C^.g alkylenedioxy, nitro, cyano, optionally halogenated C^.q alkyi, optionally 
halogenated C2.6 alkenyl, carboxy Cg.g alkenyl, optionally halogenated Cq.q alkynyl, optionally halogenated 
C3_6cycloalkyL C6-i4 aryl, optionally halogenated C^.g aikoxy, C^.q alkoxy-carbonyi-C^.g alkoxy, hydroxy, C6.i4 
aryloxy, Cy.-js aralkyi oxy, mercapto, optionally halogenated C^.g alkylthio, C6.i4arylthio, C7.-16 aralkylthio, ami- 
no, mono-C-j.ealkylamino, mono-C6.-|4 arylamino, di-C^.g^^'^yls'T^^'^o, di-C6.i4arylamino, formyi, carboxy, C-j.g 
afkyl-carbonyl, C3.6 cycloalkyl-carbonyl, alkoxy-carbonyl, C6.i4aryl-carbonyl, Cy.^g aralkyl-carbonyl, C6.-I4 
aryloxy-carbonyl, Cy.^g aralkyloxy-carbonyl, 5 or 6 membered heterocyclic carbonyl, carbamoyl thiocar- 
bamoyL mono-C^.g alkyl-carbamoyi, di-C^.g alkyi-carbamoyi, C6_^4 aryl-carbamoyi, 5 or 6 membered hetero- 
cyclic carbamoyl, C^.g alkylsulfonyl, Cq_^^ arylsulfonyl, C^.g alkylsulfinyl, Cg.^4 arylsulfinyl, fonnylamino, C^.g 
alkyl-carbonylamino, Cs.^4 aryl-carbonyiamino, C-|.g alkoxy-carbonylamino, C^.g alkylsulfonylamino, 05.^4 ar- 
ylsulfonylamino, C^.g aikyl-carbonyloxy, Cq,^^ aryl-carbonyloxy, C^.g alkoxy-carbonyioxy, mono-C^.g alkyl-car- 
bamoyloxy, di-C^.6 alkyl-carbamoyloxy, Cg.14 aryl-carbamoyloxy, nicotinoyloxy, 5 to 7 membered saturated 
cyclic amino optionally having 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur 
atom and an oxygen atom In addition to one nitrogen atom and carbon atoms (this cyclic amino may have 
substituents selected from the group consisting of C^.g alkyI, Cg.14 aryl, C^.g alkyl-carbonyl, 5 to 1 0 membered 
aromatic heterocyclic group and 0x0), 5 to 10 membered aromatic heterocyclic group containing 1 to 4 heter- 
oatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom In addition to 
carbon atoms, sulfo, sulfamoyi, sulfinamoyi and sulfenamoyi] 

(iii) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from 
a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents 
selected from the substituent group A, 

(Iv) an acyl group represented by the fonnula: 

-(C=0)-R^^, -{C=0)-OR^^, -{C=0)-NR^^R^^, -(C=S)-NHR^^ or -SOg-R^^ 



(wherein R^a represents (1) a hydrogen atom, (2) a C^.g ^"^V' gi'^up, an Cg.g alkenyl group, an C2.Q alkynyl 
group, a Cg.g cycloalkyi group, a Cg.14 aryl group or a C^.^g aralkyi group optionally having substituents selected 
from the substituent group A or (3) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of 
one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms 
optionally having substituents selected from the substituent group A, R^^ represents a hydrogen atom or a 
C^.g alky! group, R^a represents (1) a C^.g alkyi group, a Cg-g alkenyl group, a Cs.g alkynyl group, a C^^q 
cycloalkyi group, a C6_-|4 aryl group or a C^.^g aralkyi group optionally having substituents selected from the 
substituent group A or (2) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two 
kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms optionally 
having substituents selected from the substituent group A), 

(v) an amino group (this amino group may have substituents selected from the group consisting of (1) a C-(.g 
alkyI group, a Cg.g alkenyl group, a C2.g alkynyl group, a Cg.g cycloalkyi group, a Cg.14 aryl group or a Cy.^g 
aralkyi group optionally having substituents selected from the substituent group A, (2) a 6 to 14 membered 
heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur 
atom and an oxygen atom in addition to carbon atoms optionally having substituents selected from the sub- 
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stituent group A, (3) an acyl group as defined in the (iv), and (4) a C^^ alkylidene group optionally having 
substituents selected from the substltuent group A), or 

(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 heteroatoms of one or 
two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom 
5 and carbon atoms (this cyclic amino may have substituents selected from the group consisting of C-j.g alkyi, 

^'^^ ^1-6 aikyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and oxo) ; 

represents (1) a C6.-14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally having 
substituents selected from the substituent group A or (2) a 5 to 1 4 membered aromatic heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an 
oxygen atom in addition to carbon atoms, optionally having substituents selected from the substituent 
group A; 

R^^ represents (1) a hydrogen atom, (2) a pyridyl group optionally having substituents selected from the 
substituent group A, or (3) a Cg.-,4 monocyclic or fused polycyclic aromatic hydrocarbon group optionally 
^5 having substituents selected from the substituent group A; 

represents O, S, SO or SOg; 
ya represents a bond, O, S, SO, SOg or a group represented by thefonnula: NR-^^ (wherein R^a represents 
(1) a hydrogen atom, (2) a C^.q alky! group, a Cg.s alkenyl group, a Cg-e alkynyl group, a 03.6 cycloalkyi 
group, a C6-14 aryl group or a Cy.-jg aralkyi group optionally having substituents selected from the substit- 
uent group A or (3) an acyl group as defined In the (iv)), 

represents a bond, a C-1.-15 alkylene group, a Cg.is alkenylene group or a C2-16 alkynylene group op- 
tionaliy having. substituents selected from the substituent group Aj 

(5) the compound according to (1), wherein R"^^ is an amino group optionally having substituents, 
25 (6) the compound according to (1 ), wherein R''^ is (I) a O^.q alkyI group, (ii) a Cq.^^ aryl group optionally substituted 

with substituents selected from C-i.e alkylthio, C-,.e alkylsulfonyl and halogen atom, or(iii) an amino group optionally 
having 1 or 2 acyl groups represented by the formula: -(C=0)-R5a' (wherein RS^- represents (1) a C^.g alky! group, 

(2) a aryl group or (3) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two 
kinds selected from a nitrogen atom^ a sulfur atom and an oxygen atom in addition to carbon atoms), 

30 (7) the compound according to (1), wherein R'^^ is an amino group optionally having 1 or 2 acyl groups represented 

by -(C=0)-RSa" (wherein R^a" represents (1) a aryl group or (2) a 5 to 14 membered heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen 
atom In addition to carbon atoms), 

(8) the compound according to (1), wherein R2a is a aryl group optionally having substituents, 
55 (9) the compound according to (1), wherein R^a is a C^,^^ aryl group optionally substituted with halogen atom or 

C^.g alkoxy, or a 5 to 1 4 membered aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two kinds 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, 

(1 0) the compound according to (1 ), wherein R^a is a C6_i4 aryl group, or a 5 to 1 4 membered heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from nitrogen atom, a sulfur atom and an oxygen atom 

40 in addition to carbon atoms, 

(11) the compound according to (1), wherein R^a is a Ce.14 aryl group optionally having substituents, 

(12) the compound according to (1), wherein R^a is a Ce.^4 aryl group optionally substituted with one or two C^.q 
alkyl or C-j.g alkoxy groups, 

(13) the compound according to (1), wherein is an optionally oxidized sulfur atom, 
45 (1 4) the compound according to (1 ), wherein Xa is a sulfur atom, 

(15) the compound according to (1), wherein is an oxygen atom or a group represented by the formula: NR^a 
(wherein is as defined in (1)), 

(1 6) the compound according to (1 ), wherein is an oxygen atom, an optionally oxidized sulfur atom or a group 
represented by the formula: NR"^^' (wherein R^^' represents a alkyl group), 

50 (17) the compound according to (1), wherein Y^ is O, NH or S, 

(18) the compound according to (1), wherein is a lower alkylene group optionally having substituents, 

(19) the compound according to (1), wherein Z« is a bond or a C^.q alkylene group optionally having 0x0, 

(20) the compound according to (1 ), wherein R^^ is (i) a C^.^ alkyl group, (ii) a C6..^4 aryl group optionally substituted 
with C.,.e alkylthio, C^^g sulfonyl and halogen atom, or (III) an amino group optionally having 1 or 2 acyl groups 

55 represented by the fomnula: -(C=0)-RSa' (wherein R^a' represents (1) a C-,.6 alkyl group, (2) a Cq,^4. aryl group or 

(3) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a 
nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms; 
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is a aryl group optlonaily substituted with halogen atom or alkoxy, or a 5 to 14 membered 

aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from, a nitrogen atom, 
a sulfur atom and an oxygen atom in addition to carbon atoms: 

is a Cg_.j4 aryi g^oup optionally substituted with 1 or 2 C^_6 alkyi or C^_g alkoxy groups; 
is a sulfur atom: 

is an oxygen atom, an optionaily oxidized sulfur atom or a group represented by the formula: NR"^' (wherein 
pj4a' represents a C^^g alky! group) ; 

is a C^.Q alkyiene group optionally having 0x0 or C^.g alkyi dr a bond, 

(21 ) the compound according to (1 ), wherein R"^^ Is an amino group optionally having 1 or 2 acyl groups represented 
by -(C=0)-R5a" (wherein R^a" represents (1) a Cq.^^ aryl group or (2) a 5 to 14 membered heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen 
atom in addition to carbon atoms) ; 

R2a is a Cg.-,4 aryl group or a 5 to 14 membered aromatic heterocyclic group containing 1 to 4 heteroatoms of 
one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms* 
R3a 

is a aryl group optionally substituted with 1 or 2 C^_g alkyI or C^-.g alkoxy groups; 
Xa is a sulfur atom; is O, NH or S; is a bond or a C^.g alkyiene group optionally having 0x0, 

(22) N-[5-(2-benzoylamino-4-pyridyl)-4-(3,5-dimethylphenyl)-1,3-thlazot-2-yl]acetamide (Reference Example D 
Compound No. 9), 

N-[5-(2-benzylamino-4-pyridyl)-4-(3,5-dimethylphenyl)-1,3-thiazo!-2-yl]acetamide (Reference Example D Com- 
pound No. 10), 

N-[4-[4-(4-methoxyphenyl)-2-methyl-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 

13), 

N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example D 
Compound N0.1 .4), 

N-[4-[2-ethyl-4-(3-methylpheny!)-1 ,3-thiazol-5-yl]-2-pyridyl]phenyiacetamlde (Reference Example D Compound 
No.15-2), 

N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example D Compound 
No.15-3), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyrjdyl]phenylacetamjde (Reference Example D Compound 
No. 15-4). 

N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]phenylacetamlde (Reference Example 

D Compound No. 15-6), 

N-[4-[2-ethyl-4-(3-methylphenyi)-1,3-thlazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 
16-1). 

N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionam!de (Reference Example D Com- 
pound No. 16-2), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-(4-methoxyphenyl)propionamide (Reference Exam- 
ple D Compound No. 16-3), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyrldyl]-4-phenylbutyramide (Reference Example D Com- 
pound No. 16-5), 

N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyridyl]benzamlde (Reference Example D Compound No. 
16-7), 

N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamlde (Reference Example D Com- 
pound N0.1 6-8), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example . D Compound No. 
16-9), 

N-[4-[2-buty!-4-(3-methylphenyl)-l,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamjde (Reference Example D Com- 
pound No. 16-10), 

N-[4-[2-(44luorophenyl)-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamlde (Reference Example D Com- 
pound No, 16-11), 

N-[4-[2-(4'-fluorophenyl)-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Reference Exam- 
ple D Compound No. 16-12), 

N-[4-[4-(3-methylphenyl)-2-(4-methylthlophenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D 

Compound No. 16-1 5), 

N-[4-[4-(3-methylphenyl)-2-(4-JTiethylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamlde (Reference 



31 



.1354603A1_L> 



EP 1 354 603 A1 

Example D Compound No.1 6-1 6), 

N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyrldyl]amine (Reference Example D Compound 

No. 19-2), 

N44-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine (Reference Example D Com- 
pound No. 19-3), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amlne (Reference Example D 
Compound No. 19-4), 

N-benzy!-N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thlazol-5-yl]-2-pyridyl]amine (Reference Example D Compound 

No. 19-5), 

N-[4-[4-(3-methylphenyl)-2-propyi-1,3-thia2ol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine (Reference Example D 
Compound No. 19-6), 

N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyrjdyl]-N-(3-phenylpropyl)amine (Reference Example D 
Compound No. 19-7), 

N-benzyl-N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thlazol-5-yl]-2-pyrldyl]amine (Reference Example D Compound 
No. 19-8), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine (Reference Example D Com- 
pound No. 19-9), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thlazol-5-yl]~2-pyridyl]-N-(3-phenylpropyl)amine (Reference Example D 
Compound No.1 9-1 0), 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]amjne (Reference Example 
D Compound No. 19-17), 

N-[4-[4.-(3-methylphenyl)^2-<4-methylthiophenyl)-1 ,3-thlazol-5-yl]-2-pyridyl]-N-^^^^^^ . , (Reference 

Example D Compound No.1 9-1 8), 

N-[4-[4-(3-methylpheny!)-2-(4-methylthlophenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amln (Reference 
Example D Compound No,19-19), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyndyl]benzamide (Reference Example D 
Compound No. 20), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thlazol-5-yl]-2-pyrldyl]phenylacetamide (Reference Ex- 
ample D Compound No.21-1), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl) -1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Refer- 
ence Example D Compound No.21-2), 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]amlne (Reference Ex- 
ample D Compound No.21 -5), 

N-[4-[4-(3-methylphenyI)-2-(4-methyisulfonylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]-N-(3-phenylpropy^ (Refer- 
ence Example D Compound No.21 -6), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyrldyl]-N-(2-pheny!eth^^ (Refer- 
ence Example Compound No.26-1), 

N-(4-fiuorobenzyl)-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,34hiazol-5-yl]-2-pyridyl]amine (Refer- 
ence Example D Compound No.25-2), or salts thereof, 

[0212] In the aforementioned formula, R^a represents a hydrogen atom, a hydrocarbon group optionally having sub- 
stituents, a heterocyclic group optionally having substltuents, an amino group optionally having substituents or acyl 
group. 

[0213] As "acyl group" represented by H^^, for example, there are an acyl group represented by the formula: 
-(C=0)-R^^, - (C=0)-OR^^, -(C=0)-NR^^R^^, -(C=S)-NHR^^ or -SOg-R^^ 

(wherein R^a represents a hydrogen atom, a hydrocarbon group optionally having substituents or a heterocyclic group 
optionally having substituents, R^a represents a hydrogen atom or a C^_q alkyi, R^a represents a hydrocarbon group 
optionally having substituents or a heterocyclic group optionally having substituents) and the like. 
[0214] In the aforementioned formula, as "hydrocarbon group" represented by R^a of "hydrocarbon group optionally 
having substituents", for example, there are an acyclic or cyclic hydrocarbon group (for example, alkyI, alkenyl, alkynyl, 
cycloalkyi, aryl, aralkyi and the like) and the like. Among them, C^.^g acyclic or cyclic hydrocarbon groups are preferable. 
[0215] As "alkyI", for example, C^.g alkyI (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl and the like) Is preferable and, in particular, C^.3 alkyI (for example, methyl, ethyl, propyl and iso- 
propyl) and the like are preferable. 

[0216] As "alkenyl", for example, Cg.s alkenyl (for example, vinyl, allyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 
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2-methy!-2-propenyl, 1-methyl-2-propenyl, 2-methyl-1 -propenyl and the like) and the like are preferable. 

[0217] As "aikynyl", for example, Cg.e alkyny! (for example, ethynyL propargyl, 1-butynyl, 2-butynyL 3-butynyl, 1 -hex- 

ynyl and the like) and the like are preferable. 

[021 8] As "cycloalkyi", for example, C3.6 cycloalkyi (fpr example, cyclopropyL cyclobutyl, cyclopentyl, cyclohexyl and 
the like) and the Mke are preferable. 

[0219] As "aryl", for example, Oq,^^, aryi (for example, phenyl, 1-naphthyl, 2-naphthyl, 2-biphenylyli 3-brphenylyi, 

4- bipheny{yl, 2-anLhryl and the like) and the like are preferable. 

[0220] As "aralkyi", for example, Cy.^g aralkyi (for example, benzyl, phenethyl, diphenylmethyl, 1-naphthylmethyl, 
2-naphthylmethyl, 2,2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl and the like) and the like are pref- 
erable. 

[0221] As "substltuents" of "hydrocarbon group optionally having substituents" represented by R^a, for example, 
there are 0x0, halogen atom (for example, fluorine, chlorine, bromine, iodine and the like), alkylenedioxy (for 
example, methylenedioxy, ethylenedioxy and the like), nitro, cyano, optionally halogenated C^.q alkyi, optionally halo- 
genated Cg.e alkenyl, carboxy C2_e aikenyl (for example, 2-carboxyethenyl, 2-carboxy-2-methylethenyI and the like), 
optionally halogenated Cg.s aikynyl, optionally halogenated cycloalkyi, C6.-,4aryl (for example, phenyl 1-naphthyl, 
2-naphthyl, 2-biphGnylyL 3-biphenylyl, 4-blphenylyl, 2-anthry! and the like), optionally halogenated C.,.q aikoxy C^.q 
alkoxy-carbonyl-C^.g aikoxy (for example, ethoxycarbonylmethyloxy and the like), hydroxy, Ce..,4 aryloxy (for example, 
phenyloxy, 1-naphthyioxy, 2-naphthyloxy and the like) , Cy..,© aralkyloxy (for example, benzyloxy, phenethyloxy and 
the like), mercapto, optionally halogenated C^_q alkylthio, C6_-|4 arylthio (for example, phenylthio, 1-naphthyithio, 
2-naphthylthio and the like), Cy.-je aralkylthio (for example, benzylthio, phenethylthio and the like), amino, mono-C-,.6 
alkylamino (for example, methyiamino, ethylamino and the like), mono-CQ.-,4 arylamino (for example, phenylamino, 
1 -naphthylamino, 2-naphthylamino and the Jike), di-.C^.6 alkylamino (for example, dimethylamino, diethylamino, ethyl- 
methylamino and the like) , di-C6.i4 arylamino (for example, diphenylamino and the like), formyl, carboxy, C^.g alkyl- 
carbonyl (for example; acetyl, propiony! and the like), 03.5 cycloalkyl-carbonyl (for example, cyclopropylcarbonyl, cy- 
clopentylcarbonyi, cyclohexylcarbonyl and the like), C^.g alkoxy-carbonyl (for example, methoxycarbonyl, ethoxycar- 
bonyl, propoxycarbonyl, tei1-butoxycarbonyl and the like), Cs.-j4 aryl-carbonyl (for example, benzoyl, 1-naphthoyl, 
2-naphthoyl and the like), Cy.^g aralkyl-carbonyl (for example, phenylacetyl, 3-phenylproplonyl and the like), C6.14 
aryloxy-carbonyl (for example, phenoxycarbonyl and the like), Cy.^g aralkyioxy-carbonyl (for example, benzyloxycar- 
bonyl, phenethyloxycarbonyl and the like), 5 or 6 membered heterocyclic carbonyl (for example, nicotinoyi, isonlcoti- 
noyl, thenoyL furoyi, morphoiinocarbonyl, thiomorpholinocarbonyi, piperazin-1 -ylcarbonyl, pyrrolidin-1-ylcarbonyl and 
the like), carbamoyl, thiocarbamoyi, mono-C-j.g alkyl-carbamoyi (for example, methylcarbamoyi, ethylcarbamoyi and 
the like), di-C^^e alkyl-carbamoyi (for example, dimethylcarbamoyi, diethylcarbamoyi, ethylmethylcarbamoyl and the 
. C6.i4 aryl-carbamoyi (for example, phenylcarbamoyi, 1-naphthylcarbamoyl, 2-naphthylcarbamoyl and the like), 
5 or 6 membered heterocyclic carbamoyl (for example, 2-pyridylcarbamoyl, 3-pyridylcarbamoyl, 4-pyridylcarbamoyl, 
2-thienyicarbamoyl, 3-thienyicarbamoyl and the like), C^_q alkylsulfonyl (for example, methylsulfonyl, ethyisulfonyl and 
the like), C6..14 arylsulfonyl (for example, phenylsulfonyl, 1-naphthylsulfonyl, 2-naphthy!sulfonyl and the like), C^.galkyl- 
sulfinyl (for example, methylsulfinyl, ethylsulfinyl and the like), Cg.u arylsulfinyl (for example, phenylsulfinyl, 1-naph- 
thylsulfinyl, 2-naphthylsulfinyl and the like), formylamtno, C^.q alkyl-carbonylamino (for example, acetylamino and the 
like), C6.-I4 aryl-carbonylamino (for example, benzoylamino, naphthoylamino and the like), C^.q alkoxy-carbonylamino 
(for example, methoxycarbonylamino, ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino and the 
like), C^_Q alkylsulfonylamino (for example^ methylsulfonylamino, ethylsulfonylamino and the like), Cq_^^ arylsulfo- 
nylamino (for example, phenylsulfonylamino, 2-naphthylsulfonylamino, 1-naphthylsulfonylamino and the like), C^.g 
alkyl-carbonyloxy (for example, acetoxy, propionyloxy and the like), Ce.-,4 aryi-carbonyloxy (for example, benzoyloxy, 
naphthylcarbonytoxy and the like), C^_q alkoxy-carbonyloxy (for example, methoxycarbonyioxy, ethoxycarbonyloxy, 
propoxycarbonyloxy, butoxycarbonyloxy and the like), mono-C^.g alkyl-carbamoyloxy (for example, methylcarbamoy- 
loxy, ethylcarbamoyloxy and the like), di-Cj.g alkyl-carbamoyloxy (for example, dimethylcarbamoyloxy, dlethylcar- 
bamoyloxy and the like), C6.14 aryl--carbamoyloxy (for example, phenylcarbamoyloxy, naphthylcarbamoyloxy and the 
like), nicotinoyloxy, 5 to 7 membered saturated cyclic amino optionally having substituents, 5 to 1 0 membered aromatic 
heterocyclic group (for example, 24hienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinoly}, 4-quinojyl, 

5- qulnolyl, 8-quinolyl, 1 -isoquinolyl, 3Hsoquinoiyl, 4-isoquinolyl, 5-isoquinolyl, 1-indolyl, 2-lndolyl, 3-indolyl, 2-benzo- 
thiazolyj, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like), sulfo, sulfamoyi, sulfi- 
namoyl, sulfenamoyl and the like. 

[0222] The "hydrocarbon group" may have 1 to 5, preferably 1 to 3 aforementioned substituents at a substltutable 
position and, when the number of substituents is 2 or more, respective substituents may be the same or different. 
[0223] As aforementioned "optionally halogenated C^.q alkyl", for example, there are C^.g alkyI (for example, methyl, 
ethyl, propyl, isopropyl, butyl, Isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like) and the like optionally having 1 
to 5, preferably 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof 
are methyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifIuoroethyl, pen- 
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tafluoroethyl, propyl, 3,3,3-trlfluoropropyl, isopropyl, butyl, 4,4,4-trifluorobutyl, Isobutyl, sec-butyl, tert-buty I, pentyl, iso- 
pentyl, neopentyl, 5,5,5-trifluoropentyl, hexyl, 6,6,6-trlfluorohexyl and the like. 

[0224] As the aforementioned "optionally halogenated Cg^e alkenyl", for example, there are Cg.e alkenyi (for example, 
vinyl, propenyl, isopropenyl, 2-buten-1-yl, 4-penten-1-yl, 5-hexen-1 -yl) and the like optionally having 1 to 5, preferably 
5 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). 

[0225] As the aforementioned "optionally halogenated Cg.e alkynyi", there are C2.Q alkynyl (for example, 2-butyn- 

1- yl, 4-pentyn-1 -yl, 5-hexyn-1 -yl and the like) and the like optionally having 1 to 6, preferably 1 to 3 halogen atoms (for 
example, fluorine, chlorine, bromine, iodine and the like). 

[0226] As the aforementioned "optionally halogenated C3.6 cycloalkyi", for example, there are C3.6 cycioalkyi (for 
10 example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like) and the like optionally having 1 to 5, preferably 
1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof are cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4,4-dichlorocyclohexyl, 2,2,3,3-tetrafluorocyclopentyl, 4-chlorocy do hexyl and the 
like. 

[0227] As the aforementioned "optionally halogenated C-,.8 alkoxy", for example, there are C-j.q alkoxy (for example, 
15 methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy, hexyloxy and the like) and the like 
optionally having 1 to 5, preferably 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). 
Examples thereof are methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy, 
butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy, pentyloxy. hexyloxy and the like. 

[0228] As the aforementioned "optionally halogenated C^.g alkylthio", for example, there are C^.g alkylthio (for ex- 
ample, methylthio, ethylthio, propylthio. isopropylthio, butylthio. sec-butylthio. tert-buty Ithio and the like) and the like 
optionally having 1 to 5, preferably 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, Iodine and the like). 
Examples thereof are methyJthio, dlfluoromethylthio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, . butylthio, 
4,4,4-trifluorobutylthio, pentylthio, hexylthio and the like. 

[0229] As "5 to 7 membered saturated cyclic amino" of the aforementioned "5 to 7 membered saturated cyclic amino 
25 optionally having substituents", there are 5 to 7 membered saturated cyclic amino optionally containing 1 to 4 heter- 
oatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom In addition to one nitrogen 
atom and carbon atoms and examples thereof are pyrrolidin-1-yL piperldino, piperazin-1-yl, morpholino, thiomor- 
pholino, hexahydroazepin-1 -yl and the like. 

[0230] As "substituents" of the "5 to 7 membered saturated cyclic amino optionally having substituents", for example, 
there are 1 to 3 C^.g alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
hexyl and the like) , C6.-i4 ary! (for example, phenyl, 1-naphthyl, 2-naphthyl, 2-blphenylyl 3-blphenylyl, 4-biphenylyl, 

2- anthryl and the like), 0^.6 alkyl-carbonyl (for example, acetyl, propionyl and the like), 6 to 10 membered aromatic 
heterocyclic group (for example, 2-thlenyl, 3-thienyl, 2-pyridyl, 3-pyrldyl, 4-pyridyl, 2-quinolyl, 3-.quinolyl, 4-quinolyl, 
5-quinolyl 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyK 1-indolyl, 2-indolyl, 3-indolyl, 2-benzo- 

35 thiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like), 0x0 and the like. 

[0231] As "heterocyclic group" of "heterocyclic group optionally having substituents" represented by R^^, for example, 
there is a monovalent group obtained by removing one arbitrary hydrogen atom from a 5 to 1 4 membered (monocyclic, 
bicyclic or tricyclic) heterocycle containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms, preferably (i) a 5 to 14 membered (preferably 5 to 10 

40 membered, particularly preferably 5 to 6 membered) aromatic heterocycle, (ii) a 6 to 1 0 membered (preferably 5 to 6 
membered) non-aromatic heterocycle or (ill) a 7 to 10 membered bridged heterocycle. 

[0232] As the aforementioned "5 to 14 membered (preferably 5 to 10 membered) aromatic heterocycle", there are 
an aromatic heterocycle such as thiophene, benzo[b]thiophene, benzo[b]furan, benzimidazole, benzoxazole, benzo- 
thiazole, benzisothlazole, naphtho[2,3-b]thiophene, furan, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, 

45 pyridazine, indole, isoindole, IH-indazole, purine, 4H-quinolizine, isoquinollne, quinoline, phthalazlne, naphthyridine, 
quinoxaiine, quinazoline, cinnollne, carbazole, p-carboline, phenanthridine, acridine, phenazine, thiazole, Isothiazole, 
phenothiazine, isoxazole,furazan, phenoxazine and the like, and a ring formed by fusing these rings (preferably mono- 
cyclic) with 1 or a plurality (preferably 1 to 2) of aromatic rings (for example, benzene ring and the like). 
[0233] As the aforementioned "5 to 10 membered non-aromatic heterocycle", for example, there are pyrrolidine, 

50 imidazoline, pyrazolidine, pyrazoline, piperidine, piperazine, morpholine, thiomorpholine, dioxazole, oxadiazoline, thi- 
adiazoline, triazoline, thiadiazole, dithiazole and the like. 

[0234] As the aforementioned "7 to 1 0 membered bridged heterocycle", for example, there are quinuclldine, 7-azabi- 
cyclo[2.2.1]heptane and the like. 

[0235] The "heterocyclic group" is preferably a 5 to 14 membered (preferably 5 to 10 membered) (monocyclic or 
55 bicyclic) heterocyclic group containing preferably 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, 
a sulfur atom and an oxygen atom In addition to carbon atoms. More particularly, examples thereof are an aromatic 
heterocyclic group such as 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyrldyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 4-qui- 
nolyl, 5-quinolyi, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyL 5-isoquinolyl, pyrazinyl, 2-pyrimidinyl, 4-pyrimid- 
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iny!, 3-pyrrolyl, 2-imidazolyL 3-pyridazinyl, 3-isothiazo1yl, 3-isoxazolyl, 1-indolyl, 2-indolyl, 3-indolyI, 2-benzothiazolyl. 

2- :benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like, and a non-aromatjc heterocy- 
clic group such as 1 -pyrroiidinyl, 2-pyrrolidinyL 3-pyrrolldiny!, 2-imjdazolinyl, 4-lnnida2olinyl, 2-pyrazolidinyl, 3-pyrazo- 
lidinyl, 4-pyrazolldinyl, piperidino, 2-piperidyK 3-plperidyl, 4-pjperidyl, 1 -piperazinyl, 2-piperazinyl, morpholino, thiomor- 

5 pholino and the like. - 

[0236] Among them, for example, a 5 or 6 membered heterocyclic group containing 1 to 3 heteroatoms selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms is further preferable. More par- 
ticularly examples thereof are 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyL 4-pyridyl, 2-furyl, 3-furyL pyrazinyl, 2-pyrimidiny!, 

3- pyrrolyl, 3-pynda2inyl, 3-jsothiazolyl, 3-lsoxazolyl, 1 -pyrroiidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-imidazollny!^ 4-imida- 
10 zolinyl, 2-pyrazolidinyl, 3-pyrazolldinyL 4-pyrazolrdinyl, piperidino, 2-piperidyl, 3-piperidyi, 4-piperidyl, 1 -piperazinyl, 

2-piperazinyl, morpholino, thiomorpholino and the like. 

[0237] As "substituents" of "heterocyclic group optionally having substituents", for example, there are the same "sub- 
stituents" as substituents of "hydrocarbon group optionally having substituents" represented by R^^. 
[0238] The "heterocyclic group" may have 1 to 5, preferably 1 to 3 aforementioned substituents at a substitutable 
15 position and, when the number of substituents is 2 or more, respective substituents may be the same or different. 

[0239] As "C-,.6 alkyi" represented by R^a for example, there are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, hexyland the like. 

[0240] As "hydrocarbon group optionally having substituents" and "heterocyclic group optionally having substituents" 
represented by R^a, for example, there are the aforementioned "hydrocarbon group optionally having substituents" 
20 and "heterocyclic group optionally having substituents" represented by R^^, respectively. 

[0241] As "hydrocarbon group optionally having substituents" and "heterocyclic group optionally having substituents" 
represented by R"^^^ for example, there are the aforementioned "hydrocarbon group optionally having substituents" 
and "heterocyclic group optionally having substituents" represented by R^a, respectively. 

[0242] As "amino group optionally having substituents" represented by R^a, for example, there are (1) an amino 
25 group optionally having 1 or 2 substituents and (2) a cyclic amino group optionally having substituents and the like. 
[0243] As "substituents" of "amino group optionally having 1 or 2 substituents" of the aforementioned (1), for example, 
there are a hydrocarbon group optionally having substituents, a heterocyclic group optionally having substituents, an 
acyl group, an alkylidene group optionally having substituents and the like. As these "hydrocarbon group optionally 
having substituents" and "heterocyclic group optionally having substituents", there are the same "hydrocarbon group 
30 optionally having substituents" and "heterocyclic group optionally having substituents" as those represented by R^a 
described above, respectively. As the "acyl group", there Is the same "acyl group" as that by represented by R"*« as 
described above. 

[0244] As "alkylidene group" of "alkylidene group optionally having substituents", for example, there are a C^.g alkyli- 
dene group (for example, methylidene, ethylidene, propylldene and the like) and the like. As "substituents" of "alkylidene 
35 group optionally having substituents", there are 1 to 5, preferably 1 to 3 same substituents as "substituents" of "hydro- 
carbon group optionally having substituents" represented by R^^. 

[0245] When the number of the aforementioned "substituents" of "amino group optionally having 1 or 2 substituents" 
Is 2, respective substituents may be the same or different. 

[0246] As "cyclic amino group" of "cyclic amino group optionally having substituents" of the aforementioned (2), there 
40 are a 6 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 heteroatoms of one or two kinds 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom and carbon atoms. 
More particularly, examples thereof are pyrrol id i n- 1 -yl, piperidino, piperazin-1-yl, morpholino, thiomorpholino, hexahy- 
droazepin-1-yl, imidazolldin-l-yl, 2,3-dlhydro-1H-imidazol-1-yl, tetrahydro-1 (2H)-pyrimidinyL 3,6-dihydro-1(2H)-pyrl- 
midinyl, 3,4-dlhydro-i(2H)-pyr!midinyl and the like. As "substituents" of "cyclic amino optionally having substituents", 
45 there are 1 to 3 of the same ones as "substituents" of "5 to 7 membered saturated cyclic amino group" which were 
described in detail as "substituents" of "hydrocarbon group optionally having substituents" represented by R^a. 
[0247] Examples of the 5 to 7 membered non-aromatic cyclic amino group having 1 oxo, there are 2-oxoimidazolidln- 
1 -yl. 2-oxo-2,3"dihydro-1 H-lmldazol-1 -yl, 2-oxotetrahydro-1 (2H)-pyrimidinyl, 2-oxo-3,6-dihydro-1 (2H)-pyrimidlnyl, 
2-oxo-3,4-dihydro-1(2H)-pyrim(dinyL 2-oxopyrrondin-1 -yl, 2-oxopiperidino, 2-oxoplperazin-1-yl, 3-oxopiperazin-1-yl, 
50 2-0X0-2,3,4,5, 6, 7-hexahydroazepin-1 -yl and the like. 

[0248] As R">a, an amino group optionally having substituents, an aryi group optionally having substituents and an 
alkyI group optionally having substituents and the like are preferable. 

[0249] As further preferable example of the "amino group optionaliy having substituents" is an amino group optionally 
having 1 or 2 acyl groups represented by the formula: -(C=0)-R5a^ -(C=0)-0R5a, -(c=0)-NR5aR6a^ -(C=S)-NHR5a or 
55 -SOs-R"^^ [wherein respective symbols represent the same meanings as described above]. Particularly preferable ex- 
ample is an amino group optionally having 1 or 2 acyl groups represented by the formula: -C(C=0)-R5a or -(C=0) 
-NR^aRSa [wherein respective symbols represent the same meanings as described above]. 

[0250] As the "aryl group optlonajly having substituents", for example, there is preferably SiC^.-^^ ary I group (preferably 
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a phenyl group and the like) optionally having 1 to '5 substituents selected from C-|.6 atkylthio, Oq^^^ arylthio, C^.g 
aikylsulfinyl, arylsulfinyl, C^.g alkylsulfonyl, C6.14 arylsulfonyl and carboxy. 

[0251] As the "alkyi group optionally having substituents", for example, a C-|_Q atkyi group (for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and the like) optionally substituted with 1 to 3 substituents selected 
5 from halogen atom, C^.g alkoxy, hydroxy, carboxy and C^.g alkoxy-carbonyl and the like are preferable, and particularly 
C^,3 alkyI groups such as methyl, ethyl and the like is preferable. 

[0252] Among them, as R"^^, (i) C^.g aikyi group (for example, alkyI group such as methyl, ethyl, propyl, butyl), 
(ii)a 

^6-14 ^n^' g^'oup (for example, a phenyl group) optionally substituted with substituents selected from 0-^_q alkylthio 
(for example, methylthio), C^.g alkylsulfonyl (for example, methylsulfonyl) and halogen atom (for example, chlorine 

10 atom, fluorine atom) or (Hi) an amino group optionally having 1 or 2 acyl groups represented by the formula: -(^-O) 
-R5a' (wherein R^^' represents (1 ) a C^.g alkyi group (for example, C-,.3 alkyI group such as methyl) , (2) a Cq.^^ aryl 
group (for example, a phenyl group) or (3) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of 
one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (for 
example, a 5 to 6 membered heterocyclic group containing 1 to 2 heteroatoms selected from a nitrogen atom, a sulfur 

15 atom and an oxygen atom In addition to carbon atoms such as pyridyl group) are preferable. As R^a' and R^a", a phenyl 
group or a pyridyl group is suitable. 

[0253] In the aforementioned formula, R2a represents an aromatic group optionally having substituents. 
[0254] As "aromatic group" of "aromatic group optionally having substituents" represented by R^a, for example, there 
are an aromatic hydrocarbon group, an aromatic heterocyclic group and the like, 
20 [0255] As the "aromatic hydrocarbon group", examples thereof include a 03.14 monocyclic orfused polycyclic (bicyclic 
or tricyclic) aromatic hydrocarbon group, etc. As examples, there are a C6.14 aryl group and the like such as phenyl, 

1- naphthyl, 2-naphthyly2-bjphenyiyl, 3.-biphenylyl..4rbiphenylyl,.2-anthryl and the like and,. further preferably, a Cg.-io 
aryl group and the like (for example, phenyl, 1-naphthyL 2-naphthyl and the like, preferably phenyl and the like). 
[0256] As the "aromatic heterocyclic group", there is a monovalent group obtained by removing one arbitrary hydro- 
ps gen atom from 5 to 14 membered (preferably 5 to 1 0 membered) aromatic heterocycle containing 1 to 4 heteroatoms 

of one or two kinds selected from nitrogen atom, sulfur atom and oxygen atom in addition to carbon atoms. 
[0257] As the aforementioned "5 to 1 4 membered (preferably 5 to 1 0 membered) aromatic heterocycle", for example, 
there are an aromatic heterocycle such as thiophene, benzo[b]thlophene, benzo[b]f uran, benzimidazole, benzoxazole, 
benzothiazole, benzisothlazole, naphtho[2,3-b]thiophene, furan, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrl- 
midine, pyridazine, indole, isoindole, IH-indazole, purine, 4H-quinolizine, isoquinoline, quinoline, phthalazine, naph- 
thyridine, quinoxaiine, quinazoline, cinnollne, carbazole, |3-carboline, phenanthridine, acrldlne, phenazlne, thiazole, 
isothiazole, phenothiazine, isoxazole, furazan, phenoxazine and the like, and a ring formed by fusing these rings (pref- 
erably monocycle) with 1 or a plurality of (preferably 1 or 2) aromatic rings (for example, benzene ring and the like). 
[0258] As the "aromatic heterocyclic group", there are preferably a 5 to 1 4 membered (preferably 5 to 1 0 membered) 
(monocyclic or bicyclic) aromatic heterocyclic group containing preferably 1 to 4 heteroatoms of one or two kinds 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms and the like and, more 
particularly, there are an aromatic heterocyclic group such as 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl, 
4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyI, l-isoquinolyl, 3-lsoquinolyl, 4-isoqulnolyl, 5-lsoqul- 
nolyl, pyrazinyl, 2-pyrjmidinyl, 4-pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyrldazinyl, 3-lsothiazolyl, 3-isoxazolyl, 1-indolyl, 

2- lndolyl, 3-indolyl, 2-benzothiazo!yl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and 
the like. 

[0259] As "substituents" of "aromatic group optionally having substituents", there are 1 to 6, preferably 1 to 3 same 
substituents as "substituents" of "hydrocarbon group optionally having substituents" represented by R^^. When the 
number of substituents is 2 or more, respective substituents may be the same or different. 

^5 [0260] As R2a^ (1 ) a Cq_^^ aryl group optionally having substituents and (2) a 5 to 1 4 membered aromatic heterocyclic 
group containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen 
atom in addition to carbon atoms are preferable and, among them, (1) a Cq.^^ aryl group (for example, phenyl group, 
naphthyl group) optionally substituted with halogen atom (for example, chlorine atom, fluorine atom) or C-^,q alkoxy (for 
example, methoxy), (2) a 5 to 14 membered aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two 

50 kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (for example, a 5 
to 6 membered aromatic heterocyclic group containing 1 to 2 heteroatoms selected from a nitrogen atom, a sulfur atom 
and an oxygen atom in addition to carbon atoms such as pyridyl group, thienyl group) and the like are preferable and, 
in particular, a phenyl group, a pyridyl group and the like are suitable. 

[0261] In the aforementioned formula, R^^ represents a hydrogen atom, a pyridyl group optionally having substituents 
55 or an aromatic hydrocarbon group optionally having substituents. 

[0262] As "substituents" of "pyridyl group optionally having substituents" represented by R^^, there are the same 

substituents as "substituents" of "hydrocarbon group optionally having substituents" represented by R^a. 

[0263] The "pyridyl group" may,Jor example, have 1 to 5, preferably 1 to 3 aforementioned substituents at substitut- 
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able positions and, when the number of substituents is'2 or more, respective substltuents may be the same or different, 
in addition, an intracyciic nitrogen atom may be N-oxidized. ■ . 

[0264} As "aromatic hydrocarbon group" of "aromatic hydrocarbon group optionally having substituents" represented 
by R2a^ there is the same aromatic hydrocarbon group as "aromatic hydrocarbon group" of "aromatic group optionally 
having substituents" represented by R^a and, preferably, there are a Cq_^^ aryi group and the like such as phenyl, 
1-naphihyl, 2-naphthyl, 2-biphenylyl, S-biphenylyl 4-biphenylyl, 2-anthryl and the like and, further preferably, a Cg.^Q 
aryl group and the like (for example, phenyl, 1-naphthyl, 2-naphthyl and the like, preferably phenyl and the like) and 
the like. As "substituents" of "aromatic hydrocarbon group optionally having substituents" represented by R^^, there 
are the same substituents as substituents of "aromatic group optionally having substituents" represented by R^a. 
[0265] As R3a, a aryl group optionally having substituents is preferable and, among them, a aryl group 
optionally substituted with 1 or 2 C^.g alkyi (for example, methyl, ethyl and the like) or C^.g alkoxy groups (tor example, 
methoxy, ethoxy and the like) is preferable and, in particular, a phenyl group optionally substituted with 1 or 2 C^.g alkyI 
or C1..6 alkoxy groups (for example, 3-methoxyphenyL 2-methylphenyl, 2,4-dimethylphenyl and the like) is suitable. 
[0266] In the aforementioned formula, represents an oxygen atom or an optionally oxidized sulfur atom. 
[0267] As "optionally oxidized sulfur atom" represented by X^, there are S, SO and SO2. 
[0268] As X^, there is preferably an optionally oxidized sulfur atom. Further preferably, it Is S. 
[0269] In the aforementioned fonnula, represents a bond, an oxygen atom, an optionally oxidized sulfur atom or 
the formula NR^^ (wherein. R'^a represents a hydrogen atom, a hydrocarbon group optionally having substituents or an 
acyl group). 

[0270] As "optionally oxidized sulfur atom" represented by Y^, there are S, SO and SO2. 

[0271] As "hydrocarbon group optionally having substituents" represented by R'^a, for example, there is the same 
group as "hydrocarbon group optionally having substituents" represented by R^a. Among them, a G^.s alkyI group such 
as methyr, ethyl and the like and, in particular, a C1.3 alkyI group such as methyl and the like Is preferable. 
[0272] As "acyl group" represented by B^^, there is the same group as "acyl group" represented by R"'^. 
[0273] As Y^, an oxygen atom, an optionally oxidized sulfur atom, a group represented by the formula NR"*-^ (wherein 
R"^^ represents the same meaning as that described above) and the like are preferable and, among them, an oxygen 
atom, an optionally oxidized sulfur atom, a group represented by the formula NR'*-^' (R^^^' represents a hydrogen atom 
or a C^.Q alkyI group) and the like are preferable and, further, an oxygen atom, 8, SOg, NH, N(CH3) and the like are 
preferable and, in particular, O or NH is suitable. 

[0274] In the aforementioned formula, represents a bond or a divalent acyclic hydrocarbon group optionally having 
substituents. 

[0275] As "divalent acyclic hydrocarbon group" of "divalent acyclic hydrocarbon group optionally having substituents" 
represented by Z^, for example, there are a C^.^g alkylene group (for example, methylene, ethylene, trimethylene, 
tetramethylene, pentamethylene, hexamethylene, heptamethylene, octamethylene and the like, preferably a C-,.q 
alkylene group and the like), a Cg.ig alkenylene group (for example, vinylene, propenylene, 1 -butenylene, 2-butenylene, 
1-pentenylene, 2-pentenylene, 3-pentenylene and the like), a Cg.-ig alkynylene group (ethynylene, propynylene, 1-bu- 
tynylene, 2-butynylene, 1-pentynylene, 2-pentynylene, 3-pentynylene and the like) and the like, preferably, a C^.^g 
alkylene group, particularly preferably, a C^.g alkylene group and the like. As "substituents" of "divalent acyclic hydro- 
carbon group optionally having substituents" represented by Z^, for example, there are the same substituents as "sub- 
stituents" of "hydrocarbon group optionally having substituents" represented by R^a. 

[0276] As Za, a lower alkylene group optionally having alkyI (for example, methyl), 0x0 and the like (for example, 
a C^.g alkylene group such as methylene, ethylene, trimethylene and the like, In particular, a alkylene group) is 
preferable and, among them, a C-,.6 alkylene group optionally having 0x0 (for example, a C-j_3 alkylene group such as 
methylene, ethylene, trimethylene, in particular, methylene) is suitable. 

[0277] More particularly, as Z^, -CHg-, -(CH2)2-, -(CH2)3-, -CO-, -CHgCO-, -(CH2)2CO-, -CH(CHq)- and the like are 
used and, in particular, -CH2-, -CO- and the like are suitable. 

[0278] A nitrogen atom in Compound (II) may be N-oxidized. For example, a nitrogen atom which is a constituent 
atom of 4-pyrldyl group as a substituent at 5-position of a ring represented by the formula: 




wherein a symbol In the formula represents the same meaning as that described above, may be N-oxidized. As Com- 
pound (II), for example, a compound represented by the formula: 
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wherein n represents 0 or 1, and other symbois represents the same meanings as those described above, or salts 
thereof are preferable. 

[0279] As Compound (II), compounds shown by the following (A) to (F) are preferably used. 

^5 (A) Compound (II) wherein Ria js an amino group optionally having substituents, R2a 

is a Cg_-j4 aryl group optionally 

having substituents, R^^ is a Cg.^^ aryl group optionally having substituents, X is a sulfur atom, Y is an oxygen 
atom or a group represented by the formula NR^'-a (wherein R^a represents the same meaning as that described 
above) or (and) Z is a lower alkylene group optionally having substituents. 

(B) Compound (II) wherein R"'^ is (i) a C^.g alkyi group (for example, a C^.^ alkyi group such as methyl, ethyl, 

20 propyl, butyl and the like), 



(ii) a C6.t4 aryl group (for example, a phenyl group) optionaUy substituted wItJi substituents selected from C^.Q 

alkylthio (for example, methylthio), C^.g alkylsulfonyl (for example, methylsulfonyl) and halogen atom (for ex- 
ample, chlorine atom, fluorine atom), or 

(iii) an amino group optionally having 1 or 2 acyl groups represented by the formula: -(C=0)-RS3' [wherein R^^' 
represents (1) a C-,.6 alkyi group (for example, C^.3 alkyi group such as methyl and the like) , (2) a Ce.-,4 aryl 
group (for example, a phenyl group) or (3) a 5 to 1 4 membered heterocyclic group containing 1 to 4 heteroatoms 
of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon 

atoms (for example, a 5 to 6 membered heterocyclic group containing 1 to 2 heteroatoms selected from a 
nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms such as a pyridyl group); 

is a Cg.i4 aryl group (for example, a phenyl group , a naphthy I group) optionally substituted with halogen 
atom (for example, chlorine atom, fluorine atom) or C^.g alkoxy (for example, methoxy), or a 5 to 14 mem- 
bered aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a 
nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (for example, a 5 to 6 
membered aromatic heterocyclic group containing 1 to 2 heteroatoms selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms such as a pyridyl group, a thienyl group and 
the like); 

is a Cg.-|4 aryl group (particularly, a phenyl group) optionally substituted with 1 or 2 C-j_g atkyi (for 
example, methyl) or C^.g alkoxy groups (for example, methoxy); 
is a sulfur atom; 

is an oxygen atom, an optionally oxidized sulfur atom or a group represented by the fomnula NR^^' 
(R^' is a hydrogen atom or a C-i.g alkyi group) (in particular, an oxygen atom, S, SO2, NH, N(CH3) and 
the like); 

is a C^.Q alkylene group (in particular, a C^_3 alkylene group) optionally having 0x0 or C^.6 alkyi (for 
example, C^.q alkyi such as methyl) or a bond. 

(C) Compound (II) wherein R"*^ is an amino group optionally having 1 or 2 acyl groups represented by the formula 
-(C=0)-R^^" (wherein R^^" represents (1) a C6.i4ary! group (for example, phenyl group) or (2) a 5 to 14 membered 
heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom 
and an oxygen atom in addition to carbon atoms (for example, a 5 to 6 membered heterocyclic group containing 
1 to 2 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom In addition to carbon atoms 
such as a pyridyl group); 

R2a is a C6,14 aryl group (for example, a phenyl group) or a 5 to 14 membered aromatic heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen 
atom In addition to carbon atoms (for example, a 5 to 6 membered aromatic heterocyclic group containing 1 
to 2 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms 
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such as a pyridyt group); 

R^^ is a C6.-I4 aryl group (in particular, a phenyl group) optionally substituted with 1 or 2 C-j_g alky! (for example, 
methyl) or C^.g alKoxy groups (tor example, nnethoxy); 

is a sulfur atom; . . •. . . 

Y^isO, NHor S; . 

is a bond or a C^.g alkylene group optionally having oxo (in particular, a alkylene group, such as 
methylene, ethylene and the like). 

(D) . Compound (II) prepared in Reference Examples D 1-79. 

(E) [4-(3,5-dimethylphenyl)-5-(2-phenylmethyloxy-4-pyridyl)-1,3-thiazol-2-yl]amine (Reference Example D Com- 
pound No. 1), 

N-[4-[2-benzoylamino-4-(4-methoxyphGnyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Com- 
pound No. 2), 

N-[4-(4-methoxyphenyl)-5-[2-[(3-pyridylcarbonylamino)]-4-pyridyl]-1 ,3-thiazol-2-yl]nicotinamlde (Reference Ex- 
ample D Compound No. 3), 

N-[4-[2-amlno-4-(4-methoxyphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 
4). 

N-[4-[2-amino-4-(3,5-dlmethylphenyl)-i,3-thlazol-5-yl]-2-pyridyl]benzam!de (Reference Example D Compound 
No. 5), 

N-[4-[2-amino-4-(3,5-dimethylphenyl)-1,3-thlazol-5-yl]-2-pyrldyl]benzylamine (Reference Example D Compound 

No. 6), 

N-[4-[2-amlno-4-(3,5-dimethylphenyl)-.1.j3-thiazol-6-yl]-2-pyridyl]benzamide hydrochloride (Reference Example D 
Compound No. 7), 

N-[4-[2-amlno-4-(3,5-dlmethylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzylamine dihydrochloride (Reference Exam- 
ple D Compound No. 8). 

(F) N-[5-[2-benzoylannino-4-pyridyl)-4-(3,5-dlmethylphenyl)-1,3-thiazol-2-yl]acetam!de (Reference Example D 
Compound No. 9), 

N-[5-(2-benzylamlno-4-pyridyl)-4-(3,5-dlmethylphenyl)-1,3-thjazol-2-yl]acetamlde (Reference Example D Com- 
pound No. 10), 

N-[4-[4-(4-methoxyphenyl)-2-methyl-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 
13), 

N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamlde (Reference Example D 
Compound No, 14), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example D Compound 

No. 15-2), 

N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]ph6nylacetamide (Reference Example D Compound 
No. 15-3), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example D Compound 

No. 15-4), 

N-[4-[4-(3-mothylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example 
D Compound No. 15-6), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 
16-1), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]-3-phenylpropionamlde (Reference Example D Com- 
pound No. 16-2), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyhdyl]-3-(4-methoxyphenyl)propionam!de (Reference Exam- 
pie D Compound No. 16-3), 

N-[4-[2-ethyl-4-(3rmethylphenyl)-1,3-thlazol-5-yl] -2-pyridyl]-4-phenylbutyramide (Reference Example D Com- 
pound No. 1 6-5), 

N-[4-[4-(3-methyiphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyrldyl]benzamide (Reference Example D Compound No. 
16-7), 

N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thlazol'-5-yl]-2-pyndyl]-3-phenylproplonamlde (Reference Example D Com- 
pound No. 16-8), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 

16-9), 

N-[4-[2-butyl-4-(3Tmethylphenyl)-1,3-thiazol-5-yl]-2-pyrldyI]-3-phenylpropionamlde (Reference Example D Com- 
pound No. 16-10): . 

N-[4-[2-(4-fluorophenyl)-4-(3-iTiethylphenyl)-1 ,3-thrazol-5-yl]-2-pyridyl]benzamide (Reference Example D Com- 
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pound No. 16-11), 

N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1,34hiazoi-5-yl]-2-pyridyl]-3-phenyipropi (Reference Exam- 

ple D Compound No. 16-12), 

N-[4-[4-(3-methy!phenyl)-2-(4-methylthiopheny!)-1,3-thiazol-5-yi]-2-pyridyl]benzamide (Reference Example D 
Compound No. 16-15), 

N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thia2ol-5-y!]-2-pyridyl]-3-phenylpropionamide (Reference 
Example D Compound No. 16-16), 

N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyr!dyl]amine (Reference Example D Compound 
No. 19-2), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thlazol-5-y!]-2-pyridyl]-N-(2-phenylethyi)amine (Reference Example D Com- 
pound No. 19-3) , 

N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine (Reference Example D 
Compound No. 19-4), 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thlazol-5-yl]-2-pyridyl]amine (Reference Example D Compound 
No. 19-5), 

N-[4-[4-(3-methylphenyl)-2-propy[-1,3-thia2ol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine (Reference Example D 
Compound No. 19-6), 

N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thlazol-5-yl)-2-pyridyl]-N-(3-phenylpropyl)amine (Reference Example D 
Compound No. 19-7), 

N-benzyl-N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazo!-5-yl]-2-pyridyl]amine (Reference Example D Compound 
No. 19-8), 

•^N-{4-[2-.butyM^(3-methylphenyl)-1 ,3-thiazol-5-yl]-2rpyridyl]-N-.(2-phenylethyl)amlne. (Reference Example Q Com- 
pound No. 19-9), 

N-[4-[2-buty!-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyrldyl]"N-(3-phenylpropyl)amme (Reference Example D 
Compound No. 19-10), 

N-benzyl-N-[4-[4-(3-methylphenyi)-2-(4-methylthiophenyl)-1,34hlazol-5-yl]-2-pyriclyl]amine (Reference Example 
D Compound No. 19-17), 

N-[4-[4-(3-methylphenyl)-2-(4-methylthlophenyl)-1,3-thlazol-5-yl]-2-pyridyl]-N-(2-phenylethy^ (Reference 
Example D Compound No. 19-18), 

N-[4-[4-(3-methy(phenyl)-2-(4-methylthiophenyl)-1 ,3-thlazol-5-yl]-2-pyr!dyi]-N-(3-phenylpropyl)amine (Reference 
Example D Compound No. 19-19), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thia2ol-5-yl]-2-pyrldyl]benzamlcle (Reference Example D 
Compound No. 20), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thlazol-6-yl]-2-pyrldyl]phenylacetamide (Reference Ex- 
ample D Compound No. 21-1), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyrldyl]-3-pheny!proplonami^ (Refer- 
ence Example D Compound No. 21-2), 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thla2ol-5-yl]-2-pyrfdyl]amlne (Reference Ex- 
ample D Compound No. 21-5), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amin (Refer- 
ence Example D Compound No. 21-6), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenyleth^^ (Refer- 
ence Example D Compound No. 25-1), 

N-(4-fluoroben2yl)-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thlazol-5-yl]-2-pyrldyl]amlne (Refer- 
ence Example D Compound No. 25-2). 

[0280] As a salt of Compound (II), for example, there are a metal salt, ammonium salt, a salt with an organic base, 
a salt with an inorganic acid, a salt with an organic acid, a salt with basic or acidic amino acid and the like. As a suitable 
metal salt, there are alkali metal salts such as sodium salt, potassium salt and the like; alkaline earth metal salts such 
as calcium salt, magnesium salt, barium salt and the like; aluminum salt and the like. As a suitable example of a salt 
with an organic base, for example, there are salts with trimethylamine, triethylamine, pyridine, picoline, 2,6-lutidine, 
ethanolamine, diethanolamlne, triethanolamine, cyclohexylamine, dicyctohexylamine, N,N'-dibe:nzylethylenediamine 
and the like. As a suitable example of a salt with an Inorganic acid, for example, there are salts with hydrochloric acid, 
hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid and the like. As a suitable example of a salt with an organic 
acid, for example, there are salts with formic acid, acetic acid, trifluoroacetic acid, phthalic acid, fumaric acid, oxalic 
acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acid, p- 
toluenesulfonic acid and the like. As a suitable example of a salt with a basic amino acid, for example, there are salts 
with arginine, lysine, ornithine andthe like. As a suitable example of a salt with an acidic amino acid, for example, there 
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are salts with aspartic acid, glutamic acid and the Wke. 

[0281] Among them, pharmaceutlcally acceptable salts are preferable. For example, when a compound has an acidic 
functional group therein, there are Inorganic salts such as alkali metal salts (for example, sodium salt, potassium salt 
and the like), alkaline earth metal salts (for example, calcium sait, magnesium salt, barium salt and the like), ammonium 
5 salts and the like and, when a compound has a basic functional group therein, there are salts with inorganic acids such 
as hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid and the like, and salts with organic 
acids such as acetic acid, phthaltc acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, 
methanesulfonic acid, p-toluenesulfonic acid and the like. 

[0282] The compound (II) and a salt thereof can be produced according to the method described in WOOO/64894. 
io [0283] In the above-mentioned fonnulas, R'^^, R2a, R3a^ x^, and are each correspond to R\ R^, x, Y and 
Z, described in WOOO/64894. 

[Compound (III)] 

15 [0284] A compound represented by the formula 
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Wherein 



a is N or C; 

b is CH when a is N, or O when a is C; 

= denotes a single or a double bond dependent upon whether the azole ring is an imidazole or an oxazole ring; 

Zb is N or CH; 

Wb is-NRgb-Yb-, -O-or-S-, 

where Rgb is a hydrogen atom, C^.4 alkyi group, C3.8 cycioalkyi group, C3.8 cycloalkyl-Ci.3 alkyl group, Cq^^q 

aryi group, C3.^8 heteroaryl group, Cy.^g aralky! group or 04.^9 heteroaralkyi group, and -Yb- is C^.4. alkyiene 
40 group or a bond; 

Rgb is phenyl group, optionally substituted by one or moresubstituents selected from a halogen atom, thf luoromethyl, 

cyano, amido, thioamido, carboxylate, thiocarboxyiate, C,^ alkoxy, C^.4 alkyl, amino, and mono-or di-C^.4 

alkylamino; 

R3b is a hydrogen atom, a halogen atom, C^.^q ^'M group, C2-4 alkenyl group, Cq_^q cycioalkyi group, Cq.jq hete- 
rocycloalkyi group, C^.-iq ^^V' group, C^^^q heteroaryl group or -CH=N-NH-C(NH)NH2 (wherein C^.-,o alkyl group, 
C2.4 alkenyl group, C3.10 cycioalkyi group, C^.-^s heterocycloalkylgroup, Ce-is^n^' group, C^^^q heteroaryl group 
and -CH=N-NH-C(NH)NH2 are each optionally substituted by 1 to 4 substituents selected from C^_^ alkyl op- 
tionally substituted by hydroxy halogen atom, halo-substituted-Ci.4 alkyl, hydroxy, 0^.4 alkoxy, 0^.4 alkylthio, 
carboxy, carbonyl optionally substituted by C^.g alkyl or C^.g alkoxy, amino, mono- or di-C^_4 alkylamino and 5 
5^ to 7 membered N -heterocyclic group optionally further containing heteroatom(s)); 

Rgb is C6.18 aryl group, C^.^^ heteroaryl group or Cg^^g cycioalkyi group each of which is optionally substituted by 
1 to 4 substituents selected from C^.4 alkyl, halogen, halo-substitued-C^.4 aikyi, hydroxy, C^_^ alkoxy, C^.^ 
alkylthio, amino, mono- or di-C-,.4 alkylamino and 5 to 7 membered N-heterocyclic group optionally further con- 
taining heteroatom(s), or a salt thereof. 



[0285] The compound (III) and a salt thereof can be produced according to WOOO/63204, and specifically, the com- 
pounds produced in Examples can be used. 

[0286] In the above-mentioned formulas, Rgb, Rsb- ^sb' ^sb' ^"^1 Wb respectively correspond to Rg, R3, R5, Rg, 
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Z and W described in WOOO/63204, pages 1-2. 

[0287] A prodrug for the above-mentioned compounds (I) - (|||) is -a compound which is converted into compounds 
(I) - (Hi), under a physiological condition in vivo as a result of a reaction with an enzyme, gastric acid etc., thus a 
compound undergoing an enzymatic oxidation, reduction^ hydrolysis etc. to convert into compounds (I) - (lit) and a 

5 compound subjected to hydrolysis and the like by gastric acid etc. to convert into compounds (I) - (111). A prodrug for 
compounds (l)-(lli) may be acompound obtained by subjecting an amino group in compounds (I) - (III) to an acylation, 
alkylation or phosphorylation (e.g., a compound obtained by subjecting an amino group in compounds (I) - (III) to an 
eicosanoylation, alanylation, pentylaminocarbonylatlon, (5-methyt-2-oxo-1 :3-dioxolen-4-yl)methoxycarbonylation, tet- 
rahydrofuranylation, pyrrolidylmethylation, pivaloyloxymethylation, tert-butylation, etc.); a compound obtained by sub- 

10 jecting a hydroxy group in compounds (I) - (Hi) to an acyiation, alkylation, phosphorylation and boration (e.g., a com- 
pound obtained by subjecting a hydroxy group in compounds (I) - (III) to an acetylation, palmitoylation, propanoylation, 
pivaloylation, succinylation, fumarylation, alanylation, dimethylaminomethylcarbonylation, etc.); a compound obtained 
by subjecting a carboxyl group in compounds (I) - (III) to an esterification or amidation (e.g., a compound obtained by 
subjecting a carboxyl group in compounds (I) - (III) to an ethylesterification, phenylesterification, carboxymethylester- 

is ification, dimethylamirio-m ethyl esterification, pivaloyloxymethylesteriflcation, ethoxycarbonyloxyethylesterlfication, 
phthalidylesterlfication, (5-methyl-2-oxo-1 ,3-dioxo}en-4-yl)methylesterification, cyclohexyloxycarbonylethylesterifica- 
tion and methylamidation, etc.) and the like. Any of these compounds can be produced from compounds (I) - (III) by a 
method known per se. 

[0288] A prodrug for compounds (I) - (III) may also be one which is converted into compounds (I) - (III) under a 
20 physiological condition, such as those described in "lYAKUHIN no KAIHATSU (Development of Pharmaceuticals)". 
Vol.7, Design of Molecules, p.163-198, Published by HIROKAWA SHOTEN (1990). 

[0289] .In addition, as the. p38 MAP kinase inhibitor: and/or the .TNF-a production inhibitorto be used Jn the present 
invention, the compounds described in W098/57966, W098/56377, W098/25619, WO98/07425, WO98/06715. 
■ US5739143, W097/35855, W097/33883, W097/32583, WO97/25048, WO97/25046, WO96/10143, WO 96/21 654 i 

25 WO95/07922, WO2000/09525, , W099/17776, WO99/01131 , W098/28292, WO97/25047, WO97/25045, US5658903! 
W096/21452, W099/18942, US5756499, US5864036, US6046208, US5716955, US5811549, ' US5670527! 
US5969184, WO2000/31072, WO2000/31 063, WO2000/20402, WO2000/1 8738, WO2000/1 71 75, WO2000/12497! 
WO2000/12074, WO2000/07991 , WO2000/07980, WO2000/02561 , US6096711, WO99/64400, WO99/61440, 
W099/59959, W099/58523, WO99/58502, W099/571 01 , W099/321 11 , WO99/32110, W099/26657, WO99/20624, 

30 W099/18942, W099/15164, WO99/00357, WO98/52940, W098/52937, W098/52558, WO98/06715. W097/22256i 
W096/21452, WO2000/43366, WO2000/42003, WO2000/42002, WO2000/41698, WO2000/41505, WO2000/40243i 
WO2000/34303, WO2000/25791 , W02 000/1 7204, WO2000/105B3, US6080546, W099/61426, W099/32463! 
W099/32121, W099/17776, W098/28292, WO98/27098, W098/25619, WO98/20868, W097/35855, W097/32583, 
WO97/25048, WO97/25047, WO97/25046, WO97/25045, US5658903, WO96/40143, W096/2 1654, WO2000/55 153, 

35 WO2000/55120, WO2000/26209, US6046208, US5756499, US5864036, JP-A-2000-86657, WO99/59960, 
W099/21859, WO99/03837 WO99/01449, WO99/01136, WO/, WO99/01130, US5905089, W098/57966, 
W098/52941, W098/47899, WO98/07425, W097/33883, WO2000/42213, W099/58128, WO2000/04025, 
WO2000/40235, WO2000/31106, W097/46228, WO2000/59904, WO2000/42003, WO2000/42002, WO2000/41 698, 
WO2000/10563, W099/61426, W099/32463, US6002008, WO98/43960, WO98/27098, W097/35856, W097/36855, 

40 W096/22985, JP-A-61-1 45167 and the like, and the like can be used. 

'[C>290] In the present specification, the above-mentioned p38 MAP kinase inhibitor and/or the TNF-a inhibitor may 
sometimes be abbreviated as the compound of the present invention, 

[0291] The p38 MAP kinase inhibitor and/or the TNF-a inhibitor such as the compounds (l)-(lll) to be used in the 
present invention have a superior p38 MAP kinase Inhibitory activity, TNF-a inhibitory activity (TNF-a production in- 
45 hibltory activity, TNF-a action inhibitory activity), lnterleukin-1 (IL-1) inhibitory activity, lnterleukin-6 (IL-6) inhibitory 
activity phosphodiesterase IV (PDE IV) inhibitory activity and the like, show low toxicity, and cause fewer side effects. 
Therefore, they are useful as a safe phannaceutlcal product, p38 MAP kinase Inhibitor. TNF-a production inhibitor, IL- 
1 inhibitor, IL-6 Inhibitor, PDE IV inhibitor and the like. 

[0292] The p38 MAP kinase Inhibitor and/or the TNF-a inhibitor such as the compounds (!)-(lll) to be used In the 
50 present invention show an excellent p38 MAP kinase inhibitory activity and a TNF-a inhibitory activity and are also 
excellent in (oral) absorption, (metabolism) stability and the like to a mammal (e.g., mouse, rat, hamster, rabbit, cat, 
dog, cow, sheep, monkey, human and the like) and, therefore, can be used as an agent forthe prophylaxis ortreatment 
of p38 MAP kinase related diseases and TNF-a production related diseases, such as asthma, chronic obstructive 
pulmonary disease (GOPD), allergic disease (e.g., allergic dermatitis, allergic rhinitis), atopic dennatitis, inflammation, 
55 inflammatory eye disease, Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's 
disease, psoriasis, rheumatism, central nervous disease (e.g., cerebrovascular disease such as cerebral hemorrhage 
and cerebral Infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis and the like), neurodegenerative 
disease (e.g., Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis (ALS), AIDS encephalopathy), 



42 



NSDOCID: <EP 1354e03A1 I > 



EP 1 354 603 A1 



meningitis, diabetes, arthritis (e.g., chronic rheumatoicl arthritis, osteoarthritis, rheumatoid-like spondylitis, urarthritis, 
synovitis), osteoporosis, toxemia (e.g., sepsis, septic shock, endotoxic shock, Gram negative sepsis, toxic shock syn- 
drome), inflammatory bowel disease (e.g., Crohn's disease, ulcerative colitis), inflammatory pulmonary disease (e.g., 
chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis) or cachexia (e.g., infectious 
cachexia, cancerous cachexia, cachexia by acquired Immunodeficiency syndrome (AIDS)); arteriosclerosis, Creut- 
zfeidl-Jakob disease, virus infection (e.g., infection with cytomegalovirus, influenzavlrus, herpesvirus and the like), 
angina pectoris, cardiac infarction, congestive heart failure, chronic cardiac deficiency, acute myocardial infarction, 
prognosis of cardiac infarction, hypertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis, malignant 
tumor, Immunological rejection associated with transplantation, dialysis hypotension, disse.minated intravascular co- 
agulation, and the like. Particularly, they can be used as an agent forthe prophylaxis or treatment of chronic rheumatoid 
arthritis, osteoarthritis and the like. 

[0293] In addition, the p38 MAP kinase inhibitor and/or the TNF-a inhibitor such as the compounds (l)-(ni) to be used 
in the present Invention have a PDE IV inhibitory activity and can be used as a prophylactic or therapeutic agent of 
diseases caused by inflammation, such as bronchial asthma, chronic obstructive pulmonary disease (CORD), chronic 
rheumatoid arthritis, autoimmune disease, diabetes, graft versus host disease, multiple sclerosis, sepsis, psoriasis, 
osteoporosis, depression, central hypergasia after cerebrovascular obstruction, cerebrovascular dementia, Alzheim- 
er's dementia, obesity, cardiac failure and the like. 

[0294] Therefore, the pharmaceutical agent of the present Invention comprising the compound of the present inven- 
tion and a concomitant drug to be explained later has a superior p38 IVIAP kinase inhibitory activity, TNF-a inhibitory 
activity (TNF-a production inhibitory activity, TNF-a action inhibitory activity), IL-1 inhibitory activity, IL-6 inhibitory ac- 
tivity, PDE IV inhibitory activity and the like, show iow toxicity, and causes fewer side effects. Therefore, it is useful as 
a saf^ pharmaceutical product, p38 MAP kinase. inhibitor, TNF-a production Inhibitor, lUt inhibitor, IL-6.inhibitor,. PDE 
IV Inhibitor and the like. 

[0295] The pharmaceutical agent of the present invention comprising the compound of the present invention and a 
concomitant drug to be explained later shows an excellent p38 MAP kinase inhibitory activity and a TNF-a inhibitory 
activity and is also excellent in (oral) absorption, (metabolism) stability and the like to a mammal (e.g., mouse, rat, 
hamster, rabbit, cat, dog, cow, sheep, monkey, human and the like) and, therefore, can be used as an agent for proph- 
ylaxis or treatment of p38 MAP kinase related diseases and TNF-a production related diseases, such as asthma, 
chronic obstructive pulmonary disease (COPD), allergic disease (e.g., allergic dermatitis, allergic rhinitis), atopic der- 
matitis, inflammation, inflammatory eye disease, Addison's disease, autoimmune hemolytic anemia, systemic lupus 
erythematosus, Crohn's disease, psoriasis, rheumatism, central nervous disease (e.g., cerebrovascular disease such 
as cerebral hemorrhage and cerebral Infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis and 
the like), neurodegenerative disease (e.g., Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis 
(ALS), AIDS encephalopathy), meningitis, diabetes, arthritis (e.g., chronic rheumatoid arthritis, osteoarthritis, rheuma- 
toid-like spondylitis, urarthritis, synovitis), osteoporosis, toxemia (e.g., sepsis, septic shock, endoloxic shock, Gram 
negative sepsis, toxic shock syndrome), inflammatory bowel disease (e.g., Crohn's disease, ulcerative colitis), Inflam- 
matory pulmonary disease (e.g., chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tubercu- 
losis) or cachexia (e.g., Infectious cachexia, cancerous cachexia, cachexia by acquired immunodeficiency syndrome 
(AIDS)), arteriosclerosis, Creutzfeldt-Jakob disease, virus infection (e.g., infection with cytomegalovirus, influenzavirus, 
herpesvirus and the like), angina pectoris, cardiac infarction, congestive heartfailure, chronic cardiac deficiency, acute 
myocardial infarction, prognosis of cardiac infarction, hypertension, acute cardiac deficiency, hepatitis, kidney failure, 
nephritis, malignant tumor, immunological rejection associated with transplantation, dialysis hypotension, disseminated 
intravascular coagulation, and the like. Particularly, it can be used as an agent for the prophylaxis or treatment of 
chronic rheumatoid arthritis, osteoarthritis and the like. 

[0296] In addition, the pharmaceutical agent of the present invention comprising the compound of the present in- 
vention and a concomitant drug to be explained later has a PDE IV inhibitory activity and can be used as a prophylactic 
or therapeutic agent of diseases caused by Inflammation, such as bronchial asthma, chronic obstructive pulmonary 
disease (COPD), chronic rheumatoid arthritis, autoimmune disease, diabetes, graft versus host disease, multiple scle- 
rosis, sepsis, psoriasis, osteoporosis, depression, central hypergasia after cerebrovascular obstruction, cerebrovas- 
cular dementia, Alzheimer's dementia, obesity, cardiac failure and the like. 

[0297] As the drugs that can be used In combination with the compound of the present invention (hereinafter the 
drug is sometimes abbreviated as a concomitant drug) includes, for example, the following. 

(1 ) non-steroidal antiinflammatory drugs (NSAIDs) 

[0298] 

(I) classical NSAIDs ^ 
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alcofenac, aceclofenac, suiindac, toimetin, etodo(ac,fenoprofen, thiaprofenicacid, meclofenamic acid, meloxicam, 
tenoxicam, lornoxicam, nabumeton, acetaminophen, phenacetin, ethenzamide, sulpyrine, antipyrine, migrenin, 
aspirin, mefenamic acid, flufenannic acid, diclofenac sodium, loxoprofen sodium, plienylbutazone, Indomethacin, 
ibuprofen, ketoprofen, naproxen, oxaprozin, flurbiprofen, fenbuf en, pranoprofen,floctafenlne, piroxicam, eplrizole, 
5 tiaramide hydrochloride, zaitoprofen, gabexate mesllate, camostat mesllate, ullnastatin, colchicine, probenecid, 

sulfinpyrazone, benzbromarone, allopurinol, sodium aurothiomalate, hyaiuronate sodium, sodium salicylate , mor- 
phine hydrochloride, salicylic acid, atropine, scopolamine, morphine, pethidine, levorphanol, oxymorphone or a 
salt thereof and the like. 

(II) cyclooxygenase inhibitor (COX-1 selective Inhibitor, COX-2 selective inhibitor and the like) 

fo salicylic acid derivatives (e.g., celecoxib, rofecoxib; aspirin), MK-663, valdecoxib, SC'57666, tiracoxib, S-2474, 

diclofenac, indomethacin, loxoprofen and the like. 

(ill) drug concurrently having COX Inhibitory activity and 5-lipoxygenase inhibitory activity 
ML-3000, p54 (COX Inhibitor & 5-lipoxygenase Inhibitor) and the like. 
(Iv) nitric oxide-releasing NSAIDs 

15 

(2) disease-modifying anti-rheumatic drugs (DMARDs) 
[0299] 

20 (j) gold preparation 

Auranofin and the like. 

(ii) penicillamine . , 

D-penlcillamine 
(ill) sulfasalazine 
25 (iv) antimalarial drug 

chloroquine.and the like. 

(v) pyrimldine synthesis inhibitor 

leflunomide and the like. 

(vl) prograf 

30 

(3) anti-cytokine drug 

(I) protein drug 
35 [0300] 

(i) TNF Inhibitor 

etanercept, infliximab, D2E7, CDP-571, PASSTNF-a, soluble TNF-a receptor, TNF-a binding protein, antl-TNF-a 
antibody and the like. 
40 (Ii) lnterieukin-1 inhibitor 

anakinra (interleukin-1 receptor antagonist), soluble interieukln-1 receptor and the like. 

(III) interleukin-6 Inhibitor 

MRA (anti-interleukln-6 receptor antibody), antl-inteheukln-6 antibody and the like. 

(iv) interleukin-1 0 drug 

45 interleukin-1 0 and the like. 

(v) lnterieukin-1 2 Inhibitor 
anti-interieukin-12 antibody and the like. 

(vl) drug concurrently having interferon-a and -Yinhibltory activity and TNF-a Inhibitory activity (polyclonal antibody) 
AGT-1 

50 

(II) non-protein drug 
[0301] 

55 (i) MAP kinase inhibitor 

PD-98059 and the like. 

(ii) gene modulator 

SP-1 00030, inhibitor of molecule involved in signal transduction, such as NF-k, NF-kB, IKK-1, lKK-2, AP-1 and 
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the like 

(iii) cytokine production Inhibitor 

T-614, SR-31747vsonatimod and the like. 

(iv) TNF-a converting enzyme inhibitor 

5 (v) inter!eukin-1p converting enzyme inhibitor 

HMR3480/VX-740 and the like. 
. (vl) interleukin-6 antagonist 
. SANT-7andthe like. 

(vii) interleukin-8 inhibitor 

10 . iL-8 antagonist, CXCRi & CXCR2 antagonist and the like. 

(viii) chemokine antagonist 
MCP-1 antagonist and the like. 

(Ix) lnterleukin-2 receptor antagonist 
denileukin diftltox and the like. 
15 (x) therapeutic vaccines 

TNF-a vaccine and the like, 
(xi) gene therapy drug 

gene therapy drugs aiming at promoting the expression of gene having an anti-inflammatory action such as Inter- 
leukin-4, lnterleuktn-1 0, soluble interleukln-1 receptor, soluble TNF-a receptor and the like. 
20 (xii) antlsense compound 

ISIS-1 04838 and the like. 



(4) Immunomodulator (Immunosuppressant) 
25 [0302] 

(i) Tcell differentiation modulator 

ethyl 6,7-dlmethoxy-4-(3,4-dlmethoxyphenyl)-2-(1,2,4-trlazol-1-ylmethyl)quinoline-3-carboxylate (JP-A-7-118266) 

(ii) others 

30 methotrexate, cyclophosphamide, MX-68, atlprimod dihydrochloride, BMS-1 88667, CKD-461, rimexolone, cy- 

closporine, tacrolimus, gusperimus, azathlopurlne, antilymphocyte serum, freeze-drled sulfonated normal Immu- 
noglobulin, erythropoietin, colony stimulating factor, interleukin, interferon and the like. 

(5) steroid 

35 

[0303] dexamethasone, hexestrol, methimazole, betamethasone, triamcinolone, triamcinolone acetonlde, fluoclno- 
nide, fluoclnoione acetonlde, prednisolone, methylprednisolone, cortisone acetate, hydrocortisone, fluorometholone, 
beclomethasone dipropionate, estrlol and the like. 

40 (6) c-Jun N terminal kinase (JNK) inhibitor 

[0304] compounds described in WOOO/35906, WOOO/35909, WOOO/35921 , WOOO/64872 or WOOO/75118 and the 
like. 

45 (7) angiotensin converting enzyme inhibitor 

[0305] enaiapril, captopril, ramipril, lisinopril, cilazapriL perindoprll and the like. 

(8) angiotensin II receptor antagonist 

50 

[0306] candesartan cllexetll (TCV-116), valsartan, Irbesartan, olmesartan, eprosartan and the like. 

(9) diuretic drug 

55 [0307] hydrochlorothiazide, spironolactone, furosemide, indapamide, bendrofluazlde, cyclopenthlazide and the like. 
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(1 0) cardiotonic drug 

[0308] digoxin, dobutamine and the WKe. 
5 (11) p receptor antagonist 

[0309] carvedilol, metoprolol, atenolol and the like. 

(1 2) Ca sensitizer 

10 

. [0310] MCC-135 and the lilce. 

(1 3) Ca channel antagonist 

15 [0311] nifedipine, diltiazem, verapannil and the Wke, 

(14) anti-platelet drug, anticoagu later 
[0312] heparin, aspirin, warfarin and the like. 

20 

(15) HMG-CoA reductase inhibitor 



[0313] atorvastatin, sinnvastatin and the like. 
25 (16) contraceptive 
[0314] 

(i) sex hormone or derivatives thereof 

30 gestagen or a derivative thereof (progesterone, 17a-hydroxy progesterone, medroxyprogesterone, medroxypro- 

gesterone acetate, norethisterone, norethisterone enanthate, norethindrone, norethindrone acetate, norethyno- 
drel, levonorgestrei, norgestrel, ethynodlol diacetate, desogestrel, norgestimate, gestodene, progestin, etono- 
gestrel, drosplrenone, dienogest, trimegestone, nestorone, chlonnadlnone acetate, mifepristone, nomegestrol ac- 
etate, Org-30659, TX-525, EMM-310525) or a combination of a gestagen or a derivative thereof and an estrogen 

35 or a derivative thereof (estradiol, estradiol benzoate, estradiol cypionate, estradiol dipropionate, estradiol enant- 

hate, estradiol hexahydrobenzoate, estradiol phenylpropionate, estradiol undecylate, estradiol valerate, estrone, 
ethinylestradiol, mestranol) and the like. 
(11) antiestrogen 

ormeloxifene, mifepristone, Org-33628 and the like. 
40 (jjj) spermatocide • . 

ucarcide and the like. 

(17) others 

45 [0315] 

(I) T cell inhibitors 

IR-50i (T cell receptor peptide) and the like. 

(II) inosine monophosphate dehydrogenase (IMPDH) inhibitor mycophenolate mofetil, VX-497 and the like. 
50 (ill) adhesion molecule inhibitor 

ISIS-2302, selectin inhibitor, ELAiVI-1 , VCAM-1 , ICAM-1 and the like. 

(iv) thalidomide 

(v) cathepsin inhibitor 

(vi) matrix metalloprotease (MMPs) Inhibitor 

55 BB-3644, CGS-27023A, Bay-1 2-9566, KB-R7785, L-758354: POL-641 and the like, 

(vil) glucose-6-phosphate dehydrogenase Inhibitor 
CBF-BS2 and the like. 

(vlii) hydroorotate dehydrogenase (DHODH) inhibitor 
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(ix) phosphodiesterase IV (PDE IV) inhibitor 
CG-1 088 and the like. 

(x) pliospholipase A2 inhibitor 

(xi) iNOS inhibitor 

5 NOX-200 and the lil<e. 

(xii) microtubule stimulating drug 
paclitaxel and the like. 

(xiii) microtubule inhibitor 
reumacon and the like. 

"fo (xiy) MHC class !i antagonist 

2D-2315 and the like. 

(xv) prostacyclin agonist 

iioprost and the like. 

(xvl) CD4 antagonist 
IS 4162W94, keliximab and the like. 

(xvii) CD23 antagonist 

(xviii) LTB4 receptor antagonist 
CGS-2501 9C and the like. 

(xix) 5-lipoxygenase inhibitor 
20 zileuton and the like. 

(XX.) cholinesterase inhibitor 
galanthamine and the like.. 
(xxi) tyrosine kinase inhibitor 
YT-146 and the like. 
25 (xxii) cathepsin B inhibitor 

(xxiii) adenosine deaminase inhibitor 
pentostatin and the like, 
(xxlv) osteogenesis stimulator 

(2R,4S)-{-)-N-[4-(diethoxyphosphorylmethyl)phenyl]-1 ,2,4,5-tetrahydro-4-methyl-7,8-methylenedioxy-5-oxo- 
30 3-benzothiepin-2-carboxamide or a salt thereof (JP-A-8-231 659) and the like. 

(XXV) dipeptidylpeptidase inhibitor . 
TMC-2A and the like. 

(xxvi) TRK-530, TOK-8801 

(xxvii) collagen agonist 
35 . AI-200 and the like. 

(xxviii) capsaicin cream 

(xxix) hyaluronic acid derivative 

synvisc (hylan G-F 20), orthovisc and the like. 

(xxx) glucosamine sulfate 
40 (xxxi) amiprilose 

[0316] Other concomitant drugs besides the above-mentioned include, for example, antibacterial agent, antifungal 
agent, antiprotozoal agent, antibiotic, antitussive and expectorant drug, sedative, anesthetic, antiulcer drug, antiarrhyth- 
mic agent, hypotensive diuretic drug, anticoagulant, tranquilizer, antipsychotic, antitumor drug, hypolipidemic drug, 

45 muscle relaxant, anticonvulsant, antidepressant, antiallergic drug, cardiac, antiarrhythmic agent, vasodilator, vasocon- 
strictor hypotensive diuretic drug, antidiabetic drug, antinarcotic, vitamin, vitamin derivative, antiasthmatic, therapeutic 
agent for pollakisuria/an ischuria, therapeutic agent for atopic dennatitis, therapeutic agent for allergic rhinitis, hyper- 
tensor, endotoxin-antagonist or -antibody, signal transduction inhibitor, inhibitor of inflammatory mediator activity, an- 
tibody to inhibit inflammatory mediator activity, inhibitor of anti-inflammatory mediator activity, antibody to inhibit antl- 

50 inflammatory mediator activity and the like. Specific examples thereof include the following. 

(1 ) antibacterial agent 
[0317] 

55 

(1) sulfa drug 

sulfamethizole, sulfisoxazole, sulfamonomethoxine, sulfamethizole, salazosulfapyridine, silver sulfadiazine and 
the like. 
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(2) quinoline antibacterial agent 

nalidixic acid, pipennidic acid trihydrate, enoxacin, norfloxacin, ofloxacin, tosufloxacin tosllate, ciprofioxacin hydro- 
chloride, lomefloxacin hydrochloride, sparfloxacin, fleroxacin and the like. 

(3) antiphthislc 

5 Isonlazid, ethannbutol (ethambutol hydrochloride), p-amlnosalicylic acid (calcium p-amtnosalicylate), pyrazinamide, 

ethionamide, protionannide, rifampicin, streptomycin sulfate, kanamycin sulfate, cycloserine and the like. 

(4) antiacidfast bacterium drug 
dlaphenylsulfone, rifampicin and the like. 

(5) antiviral drug 

10 idoxuridine, acyclovir, vidarabine, gancyclovir and the like. 

(6) anti-HIV agent 

zidovudine, didanosine, zalcitablne, indinavir sulfate ethanolate, ritonavir and the like. 

(7) antlspirochetele 

(8) antibiotic 

15 tetracycline hydrochloride, ampicillin, piperacillin, gentamicin, dibekacin, kanendomycin, lividomycin, tobramycin, 

amikacin, fradiomycin, sisomlcin, tetracycline, oxytetracycline, rolitetracycline, doxycycline, ampicillin, piperacillin, 
ticarclllin, cephalothin, cephapirin, cephaloridine. cefaclor, cephalexin ^ cefroxadine, cefadroxll, cefamandoie, ce- 
fotoam, cefuroxime, cefotiam, cefotiam hexetll, cefuroxime axetll, cefdinir, cefditoren pivoxil, ceftazidime, cefpira- 
mide, cefsulodin, cefmenoxime, cefpodoxime proxetil, cefpirome; cefozopran, cefepime, cefsulodin, cefmenoxime, 

20 cefmetazole, cefminox, cefoxitin, cefbuperazone, latamoxef, flomoxef, cefazolin, cefotaxime, cefoperazone, ceft- 

izoxime, moxalactam, thienamycin, sulfazecin, aztreonam or a salt thereof , griseofulvin, lankacidin-group [Journal 
of Antibiotics (J. Antibiotics), 38, 877-885(1985)], azole compound [2-[(1 R,2R)-2-(2,4-difluorophenyl)-2-hydroxy- 
1 -methyl-3-(1 H-1 ,2,4-triazol-1 -yl)propyl]-4-[4-(2,2,3,3-tetrafluoropropoxy)phenyl]-3(2H,4H)-1 ,2,4-trlazolone, flu- 
conazole, itraconazole] and the like. 

25 

(2) antifungal agent 
[0318] 

30 (1) polyethylene antibiotic (e.g., amphotericin B, nystatin, trichomycin) 

(2) griseofulvin, pyrrolnitrin and the like. 

(3) cytoslne metabolism antagonist (e.g., flucytosine) 

(4) imidazole derivative (e.g., econazole, clotrimazole, miconazole nitrate, bifonazole, croconazole) 

(5) triazole derivative (e.g. fluconazole, Itraconazole) 
35 (6) thiocarbamic acid derivative (e.g. trinaphthol) 

(3) antiprotozoal agent 

[0319] metronidazole, tinidazole, diethylcarbamazine citrate, quinine hydrochloride, quinine sulfate and the like. 

40 

(4) antitussive and expectorant drug 

[0320] ephedrine hydrochloride, noscapine hydrochloride, codeine phosphate, dihydrocodeine phosphate, isoprot- 
erenol hydrochloride, ephedrine hydrochloride, methylephedrine hydrochloride, noscapine hydrochloride, aifoclamide, 
^5 chlophedianol, picoperidamine, cioperastine, protokylol, isoproterenol, salbutamol, terbutaline, oxymetebanol, mor- 
phine hydrochloride, dextromethorfan hydrobromide, oxycodone hydrochloride, dimemorphan phosphate, tipepidine 
hibenzate, pentoxyverine citrate, clofedanol hydrochloride, benzonatate, guaifenesin, bromhexine hydrochloride, am- 
broxol hydrochloride, acetylcysteine, ethyl cysteine hydrochloride, carbocysteine and the like. 

50 (5) sedative 

[0321] chlorpromazine hydrochloride, atropine sulfate, phenobarbital, barbital, amobarbltal, pentobarbital, thiopental 
sodium, thiamylal sodium, nitrazepam, estazoiam, flurazepam, haloxazolam, triazolam, flunltrazepam, bromovaleryl- 
urea, chloral hydrate, triclofos sodium and the like. 

55 
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(6) anesthetic 

(6-1) local anesthetic - . ■ ; 

[0322] cocaine hydrochloride, procaine hydrochloride, iidocalne, dibucaine hydrochloride, tetracaine hydrochloride, 
mepivacaine hydrochloride, bupivacaine hydrochloride, oxybuprocaine hydrochloride, ethyl anninobenzoale, oxethaz- 
aine) and the like. 

(6-2) general anesthetic 

[0323] 

(A) Inhalation anesthetic (e.g., ether, halothane, nitrous oxide, isoflurane, enflurane), 

(B) intravenous anesthetic (e.g., ketamine hydrochloride, droperidol, thiopental sodium, thiamylal sodium, pento- 
barbital) and the like. 

(7) antiulcer drug 

[0324] histidine hydrochloride, lansoprazole, metoclopramide, pirenzepine, cimetidlne, ranitidine, famotidine, uro- 
gastrone, oxethazaine, proglumide, omeprazole, sucralfate, sulpiride, cetraxate, gefarnate, aldioxa, teprenone, pros- 
taglandin and the like. 

(8) antiarrhythmic agent 
[0325] 

(1) Na channel blocker (e.g., quinidine, procainamide, disopyramlde, ajmallne, lidocaine, mexlletine, phenytoln), 

(2) p-blocker (e.g., propranolol, alprenolol, bufetolol hydrochloridei oxprenolol, atenolol, acebutolol, metoprolol, 
bisoprolol, pindolol, carteolol, arotinolol, 

(3) K channel blocker (e.g., amiodarone), 

(4) Ca channel blocker (e.g., verapamil, diltlazem) and the like. 

(9) hypotensive diuretic drug 

[0326] hexamethonium bromide, clonidine hydrochloride, hydrochlorothiazide, trichiormethiazide, furosemide, 
ethacrynic acid, bumetanide, mefruside, azosemide, spironolactone, potassium canrenoate, triamterene, amiloride, 
acetazolamide, D-mannitol, isosorbide, aminophylllne and the like. 

(1 0) anticoagulant 

[0327] heparin sodium, sodium citrate, activated protein C, tissue factor pathway inhibitor, antithrombin III, dalteparin 
sodium, warfarin potassium, argatroban, gabexate, sodium citrate, ozagrel sodium, ethyl icosapentate, beraprost so- 
dium, alprostadll, ticiopidine hydrochloride, pentoxifylline, dipyridamole, tisokinase, urokinase, streptokinase and the 
like. 

(11) tranquilizer 

[0328] diazepam, iorazepam, oxazepam, chlordiazepoxide, medazepam, oxazolam, cloxazolam, clotlazepam, bro- 
mazepam, etizolam, fludiazepam, hydroxyzine and the like. 

(1 2) antipsychotic 

[0329] chlorpromazine hydrochloride, prochlorperazine, trifluoperazine, thioridazine hydrochloride, perphenazine 
maleate, fiuphenazine enanthate, prochlorperazine maieate, levomepromazine maieate, promethazine hydrochloride, 
haloperidol, bromperidol, spiperone, reserpine, clocapramine hydrochloride, sulpiride, zotepine and the like. 
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(1 3) antitumor drug 

[0330] 6-0-(N-chloroacetylcarbamoyl)lumagillol, bleomycin, methotrexate, actinomycin D, mitomycin C, daunoru- 
blcin, adriamycin, neocarzinostatin, cytosine arabinoside, fluorouracll, tetrahydrofuryl-6-fluoro uracil, picibanil, lentlnan, 
5 levamisole, bestatin, azimexon, glycyrrhizin, doxorubicin hydrochloride, aclarublcin hydrochloride, bleomycin hydro- 
chloride, peplomycin sulfate, vincristine sulfate, vinblastine sulfate, Irinotecan hydrochloride, cyclophosphamide, mel- 
phaian, busulfan, thiotepa, procarbazine hydrochloride, cisplatin, azathioprine, mercaptop urine, tegafur, carmofur, cy- 
tarabine, methyltestosterone, testosterone propionate, testosterone enanthate, mepltiostane, fosfestrol, chlonnadi- 
none acetate, leuprorelin acetate, buserelln acetate and the like. 

10 

(1 4) antihypolipldemic drug 

[0331 ] clofibrate, ethyl 2-chloro-3-[4-(2-methyl-2-phenylpropoxy)-phenyl]propionate [Chemical and Phannaceutical 
Bulletin (Chem. Phamn. Bull), 38, 2792-2796 (1990)], pravastatin, simvastatin, probucol, bezafibrate, clinoflbrate, ni- 
15 comol, cholestyramine, dextran sulfate sodium and the like. 

(15) muscle relaxant 

[0332] pridinol, tubocurarlne, pancuronium, tolperisone hydrochloride, chlorphenesin carbamate, baclofen, chlorme- 
20 zanone, mephenesin, chlorzoxazone, eperisone, tizanidine and the like. 

(16) anticonvulsant 

[0333] phenytoin, ethosuximlde, acetazolamide, chlordiazepoxide, trimethadione, carbarn azepine, phenobarbital, 
25 primidone, sulthlame, sodium valproate, clonazepam, diazepam, nitrazepam and the like. 

(1 7) antidepressant 

[0334] Imipramine, clomipramine, noxiptiline, phenelzine, amitriptyline hydrochloride, nortriptyline hydrochloride, 
30 amoxapine, mianserin hydrochloride, maprotlllne hydrochloride, sulpiride, fluvoxamine maleate, trazodone hydrochlo- 
ride and the like. 

(1 8) antiallergic drug 

35 [0335] diphenhydramine, chlorpheniramine, tripelennamine, metodllamine, clemizole, diphenylpyraline, methoxy- 
phenamine, sodium cromoglicate, tranilast, replrinast, amiexanox, ibudilast, ketotifen, terfenadine, mequitazlne, aze- 
lastine hydrochloride, epinastine, ozagrel hydrochloride, praniukast hydrate, seratrodast and the like. 

(1 9) cardiac 

40 

[0336] trans-7i-oxocamphor, terephyllol, aminophylline, etilefrine, dopamine, dobutamine, denopamine, aminophyl- 
line, bencirin, amrinone, pimobendan, ubidecarenone, digltoxin, digoxin, methyldlgoxin, lanatoside C. G-strophanthin 
and the like. 

45 (20) vasodilator 

[0337] oxyfedrine, diltiazem, tolazoline, hexobendine, bamethan, clonidine, methyldopa, guanabenz and the like. 

(21 ) vasoconstrictor 

50 

[0338] dopamine, dobutamine denopamine and the like. 

(22) hypotensive diuretic drug 

55 [0339] hexamethonium bromide, pentolinium, mecamylamine, ecarazine, clonidine, diltiazem, nifedipine and the like. 
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(23) antidiabetic drug 

[0340] tolbutamide, chlorpropamide, acetohexamide, glibenclamide, tolazamide, acarbose, epalrestat, troglitazone, 
glucagon, glymidine, glipizide, phenformin, buformin, metformin and the like. 

5 

(24) an U narcotic 

[0341] levallorphan, nalorphine, naloxone or a salt thereof and the like. 
10. (25) fat-soluble vitamin 
[0342] 

(1) vitamin A: vitamin A-,, vitamin Ag and retinol palmitate 
15 (2) vitamin D: vitamin D-,, Dg, D3, D4 and D5 

(3) vitamin E: a-tocopheroL p-tocopherol, y-tocopherol, 6-tocopherol, dl-a-tocopherol nicotinate 

(4) vitamin K: vitamin K.,, Kg, K3 and K4 

(5) folic acid (vitamin M) and the like. 

20 (26) vitamin derivative 



[0343] various derivatives of vitamins, for example, vitamin D3 derivatives such as 5,6-trans-cholecalciferol, 2,5-hy- 
droxycholecalciferol, 1-a-hydroxycholecalciferol and the like, vitamin Dg derivatives such as 5,6-trans-ergocalclferol 
and the like. 

25 

(27) antiasthmatic 



[0344] isoprenallne hydrochloride, salbutamol sulfate, procaterol hydrochloride, terbutaline sulfate, trimetoqulnol hy- 
drochloride, tulobuterol hydrochloride, orciprenaline sulfate, fenoterol hydrobromide, ephedrine hydrochloride, ipratro- 
pium bromide, oxitroplum bromide, flutropium bromide, theophylline, aminophylllne, sodium cromogllcate, tranllast, 
replrlnast, amlexanox^ ibudilast, ketotlfen, terfenadlne, mequitazlne, azelastine, epinastine, ozagrel hydrochloride, 
pranlkast hydrate, seratrodast, dexamethasone, prednisolone, hydrocortisone, hydrocortisone sodium succinate, be- 
clometasone dipropionate and the like. 



(28) therapeutic agent for pollakisuria/anlschuria 
[0345] flavoxate hydrochloride and the like. 



40 



(29) therapeutic agent for atopic dermatitis 
10346] sodium cromoglicate and the like. 

(30) therapeutic agent for allergic rhinitis 



[0347] sodium cromoglicate, chlorpheniramine maleate, alimemazine tartrate, clemastine fumarate, homochlorcy- 
clizine hydrochloride, terfenadlne, mequltazine and the like. 

(31) hypertensive drug 

[0348] dopamine, dobutamine, denopamine, digitoxin, digoxin, methyldigoxin, ianatoside C, G-strophanthin and the 
like. 



(32) Others 



55 [0349] hydroycam, diacerein, megestrol acetate, nicergoline, prostaglandins and the like. 

[0350] By combining the compound of the present invention and a concomitant drug, a superior effect such as 

(1 ) the dose can be reduces as compared to single administration of the compound of the present invention or a 
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combination drug, 

(2) the drug to be combined with the compound of the present invention can be selected according to the condition 
of patients (mild case, severe case and the like), 

(3) the period of treatment can be set longer by selecting a combination drug having different action and mechanism 
from the compound of the present Invention, 

(4) a sustained treatment effect can be designed by selecting a combination drug having different action and 
mechanism from the compound of the present invention, 

(5) a synergistic effect can be afforded by a combined use of the compound of the present invention and a com- 
bination drug, and the like, can be achieved. 



[0351] In the present specification, a pharmaceutical agent comprising the compound of the present invention and 
a concomitant drug may be referred to as the "combination agent of the present invention". 

[0352] As regards the use of the combination agent of the present invention , the administration time of the compound 
of the present invention and the concomitant drug is not restricted, and the compound of the present invention or the 

15 concomitant drug can be administered to an administration subject simultaneously, or may be administered at different 
times. In addition, the combination agent of the present invention can be used after synovectomy, after treatment with 
Prosorba column, after mononuclear cell therapy, and the like. The dosage of the concomitant drug may be determined 
according to the dose clinically used, and can be appropriately selected depending on an administration subject, ad- 
ministration route, disease, combination and the like. 

20 [0353] The administration mode of the compound of the present invention and the concomitant drug of the present 
invention is not particularly restricted, and it is sufficient that the compound of the present invention and the concomitant 
drug are combined In administration. Examples of such administration mode include the following methods: 

(1 ) The compound of the present invention and the concomitant drug are simultaneously produced to give a single 
25 preparation which is administered. (2) The compound of the present invention and the concomitant drug are sep- 

arately produced to give two kinds of preparations which are administered simultaneously by the same adminis- 
tration route. (3) The compound of the present invention and the concomitant drug are separately produced to give 
two kinds of preparations which are administered by the same administration route only at the different times. (4) 
The compound of the present invention and the concomitant drug are separately produced to give two kinds of 
30 preparations which are administered simultaneously by the different administration routes. (5) The compound of 

the present invention and the concomitant drug are separately produced to give two kinds of preparations which 
are administered by the different administration routes only at different times (for example, the compound of the 
present Invention and the concomitant drug are administered in this order, or in the reverse order). 

35 [0354] A combination agent of the present invention has low toxicity, and for example, the compound of the present 
Invention or (and) the above-mentioned concomitant drug can be mixed, according to a method known per se, with a 
pharmacologically acceptable carrier to give pharmaceutical compositions, for example, tablets (including a sugar- 
coated tablet, film-coated tablet), powders, granules, capsules (Including a soft capsule), solutions, injections, suppos- 
itories, sustained release agents and the like which can be safely administered orally or parenterally (e.g., local, rectum, 

40 vein, and the like). An injection can be administered by intravenous, intramuscular, subcutaneous or intraorgan route, 
or directly to the lesion. 

[0355] As a pharmacologically acceptable carrier which may be used for preparing a preparation of a combination 
agent of the present invention, there are the various conventional organic or inorganic carriers as pharmaceutical 
materials, for example, excipient, lubricant, binder and disintegrating agent in solid preparations, or solvent, solubilizing 
45 agent, suspending agent, isotonizing agent, buffer and soothing agent In liquid preparations. Further, if needed, addi- 
tives such as the conventional preservative, antioxidant, colorant, sweetening agent, adsorbing agent, wetting agent 
and the like can be appropriately used in an appropriate amount. 

[0356] As an excipient, for example, there are lactose, sucrose, D-mannitol, starch, corn starch, microcrystalline 
cellulose, light anhydrous silicic acid and the like. 
50 [0357] As a lubricant, for example, there are magnesium stearate, calcium stearate, talc, colloidal silica and the like. 
[0358] As a binder, for example, there are microcrystalline cellulose, sucrose, D-mannitol, dextrin, hydroxypropyl- 
ceiluiose, hydroxypropylmethylcellulose, polyvinylpyrrolidone, starch, saccharose, gelatin, methylcellulose, sodium 
carboxymethylcellulose and the like. 

[0359] As a disintegrating agent, for example, there are starch, carboxymethylcellulose, calcium carboxymethylcel- 
55 luiose, sodium carboxymethylstarch, L-hydroxypropylcellu!ose and the like. 

[0360] As a solvent, for example, there are water for Injection, alcohol, propylene glycol, macrogol, sesame oil, corn 
oil, olive oil and the like. 

[0361] As a solubilizing agent, for example, there are polyethylene glycol, propylene glycol, D-mannitol, benzyl ben- 
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zoate, ethanol, tris-aminomethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate and the like. 
[0362] As a suspending agent, for example, there are surfactants such as stearyl triethenolamine, sodium lauryi 
• sulfate,- lauryi aminopropionate,. lecithin, benzalkonlum chloride, benzethonium chloride, glyceryl monostearate and 
the like; hydrophi lie polymers such as polyvinyl alcohol, polyvinylpyrrolidone, sodium carboxymethylcellulose.-methyl- 
5 cellulose, hydroxymethylcellulose, hydroxyethylcellulose, hydoxypropylcellulose and the like. 

[0363] As an isotonizlng agent, for example, there are glucose, D-sorbltol, sodium chloride, glycerin, D-mannitol and 
the like. ■ • 

[0364] As a buffer, for example, there are buffering solutions such as phosphate, acetate, carbonate, citrate and the 
like. 

10 [0365] As a soothing agent, for example, there are benzyl alcohol and the like.. 

[0366] As a preservative, for example, there are p-hydroxybenzoates, chlorobutanol, benzyl alcohol, phenethyl al- 
cohol, dehydroacetic acid, sorbic acid and the like. . 

[0367] As an antioxidant, for example, there are sulfites, ascorbic acid, a-tocopherol and the like. 
[0368] The compounding ratio of the compound of the present invention to the concomitant drug in the combination 
15 agent of the present invention can be appropriately selected depending on an administration subject, administration 
route, diseases and the like. 

[0369] For example, the content of the compound of the present invention in the combination agent of the present 
Invention differs depending on the form of a preparation, and usually from about 0.01 to 100% by weight, preferably 
from about 0.1 to 50% by weight, further preferably from about 0,5 to 20% by weight, based on the preparation. 
20 [0370] The content of the concomitant drug In the combination agent of the present invention differs depending on 
the form of a preparation, and usually from about 0.01 to 1 00% by weight, preferably from about 0.1 to 50% by weight, 
further preferably from about 0.5 to 20% by weight, based on the preparation. 

[0371 ] The content of additives such as a carrier and the like in the combination agent of the present invention: differs 
depending on the forni of a preparation, and usually from about 1 to 99.99% by weight, preferably from about 10 to 
25 ■ 90% by weight, based on the preparation. 

[0372] In the case when the compound of the present invention and the combination dmg are separately prepared 
respectively, the same contents may be adopted. 

[0373] These preparations can be produced by a method known perse usually used in a preparation process. 
[0374] For example, the compound of the present invention and the concomitant drug can be made into an aqueous 

30 injection together with a dispersing agent (e. g. , Tween 80 (manufactured by Atlas Powder, US), HCO 60 (manufactured 
by Nikko Chemicals), polyethylene glycol, carboxymethylcellulose, sodium alginate, hydroxypropylmethylcellulose, 
dextrin and the like), a stabilizer (e.g., ascorbic acid, sodium pyrosulfite, and the like), a surfactant (e.g., Polysorbate 
80. macrogol and the like), a solubilizer (e.g., glycerin, ethanol and the like), a buffer (e.g., phosphoric acid and alkali 
metal salt thereof, citric acid and alkali metal salt thereof, and the like), an isotonizlng agent (e.g., sodium chloride, 

35 potassium chloride, mannitol, sorbitol glucose and the like), a pH regulator (e.g., hydrochloric acid, sodium hydroxide 
and the like), a preservative (e.g., ethyl p-hydroxybenzoate, benzoic acid, methyl p-hydroxybenzoate, propyl p-hy- 
droxybenzoate, benzyl alcohol and the like), a dissolving agent (e.g., cone, glycerin, meglumine and the like), a dis- 
solution aid (e.g., propylene glycol, sucrose and the like), asoothing agent (e.g., glucose, benzyl alcohol and the like), 
and the like, or can be dissolved, suspended or emulsified in a vegetable oil such as olive oil, sesame oil, cotton seed 

40 oil, corn oil and the like or a dissolution aid such as propylene glycol and molded into an oily injection. 

in the case of a preparation for oral administration, an excipient (e.g., lactose, sucrose, starch and the like), a disinte- 
grating agent (e.g., starch, calcium carbonate and the like), a binder (e.g., starch, acacia, carboxymethylcellulose, 
polyvinylpyrrolidone, hydroxpropylcellulose and the like), a lubricant (e.g., talc, magnesium stearate, polyethylene gly- 
col 6000 and the like) and the like, for example, can be added to the compound of the present invention or the com- 

45 bination drug, according to a method known per se, and the mixture can be compression-molded, then if desirable, 
the molded product can be coated by a method known perse for the purpose of masking of taste, enteric property or 
durability, to obtain a preparation for oral administration. As this coating agent, for example, hydroxypropylmethylcel- 
lulose, ethylcellulose, hydroxymethylcellulose, hydroxypropylcellulose, polyoxyethylene glycol, Tween 80, Pluronic 
F68, cellulose acetate phthalate, hydroxypropylmethylcellulose phthalate, hydroxymethylcellulose acetate succinate, 

50 Eudragit (methacrylic acid-acrylic acid copolymer, manufactured by Rohm, DE), pigment (e.g., iron oxide red, titanium 
, dioxide, et.) and the like can be used. The preparation for oral administration may be any of a quick release preparation 
and a sustained release preparation. 

[0375] For example, in the case of a suppository, the compound of,the present invention and the combination drug 
can be made into an oily or aqueous solid, semisolid or liquid suppository according to a method known per se. As the 
55 oily substrate used In the above-mentioned composition, for example, glycerides of higher fatty acids [e.g., cacao 
butter, Witepsols (manufactured by Dynamite Novel, DE), etc.], Intermediate grade fatty acids [e.g., MIglyois (manu- 
factured by Dynamite Nobel, DE), etc.], or vegetable oils (e.g., sesame oil, soy bean oil, cotton seed oil and the like), 
and the like are listed. Further, as the aqueous substrate, for example, polyethylene glycols, propylene glycol are listed, 
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and as the aqueous gel substrate, for example, natural gums, cellulose derivatives, vinyl polymers, acrylic acid polymers 

and the like are listed. 

[0376] As the above-mentioned sustained release agent, sustained release microcapsules and the like are listed. 
[0377] For obtaining a sustained release microcapsule, a method known per se can be adopted, and for example, 
5 it is preferably molded Into a sustained release preparation shown in the following [2] before administration. 

[0378] A compound of the present invention is preferably molded into an oral administration preparation such as a 
solid preparation (e.g., powder, granule, tablet, capsule) and the like, or molded into a rectal administration preparation 
such as a suppository. Particularly, an oral administration preparation is preferable. 

[0379] The concomitant drug can be made into the above-mentioned drug form depending on the kind of the drug. 
'fo [1] An injection of the compound of the present invention or the concomitant drug, and preparation thereof, [2] a 

sustained release preparation or quick release preparation of the compound of the present invention orthe concomitant 
drug, and preparation thereof, [3] a sublingual, buccal or intraoral quick integrating agent of the compound of the 
present invention orthe concomitant drug, and preparation thereof, will be described below specifically. 

15 [i ] injection and preparation thereof 

[0380] An injection prepared by dissolving the compound of the present invention orthe concomitant drug into water 
is preferable. This injection may be allowed to contain a benzoate and/or salicylate. 

[0381] The injection is obtained by dissolving the compound of the present invention orthe concomitant drug, and 
20 if desirable, a benzoate and/or salicylate, into water. 

[0382] As the above-mentioned salts of benzoic acid and salicylic acid, for example, salts of alkali metals such as 
sodium, potassium and the like, .salts of alkaline .earth metals such, as calcium, .magnesium and the like^ ammonium 
salts, meglumine salts, organic acid salts such as tromethamol and the like, etc. are listed. 

[0383] The concentration of the compound of the present invention or the concomitant drug in an injection is from 
25 0.5 to 50 w/v%, preferably from about 3 to 20 w/v%. The concentration of a benzoate salt or/and salicylate salt is from 
0.5 to 50 w/v%, preferably from 3 to 20 w/v%. 

[0384] Into a preparation of the present invention, additives usually used in an injection, for example, a stabilizer 
(ascorbic acid, sodium pyrosulflte, and the like), a surfactant (Polysorbate 80, macrogol and the like), a solublllzer 
(glycerin, ethanol and the like), a buffer (phosphoric acid and alkali metal salt thereof, citric acid and alkali metal salt 

30 thereof, and the like), an isotonizing agent (sodium chloride, potassium chloride, and the like), a dispersing agent 
(hydroxypropylmethylcellulose, dextrin), a pH regulator (hydrochloric acid, sodium hydroxide and the like), a preserv- 
ative (ethyl p-hydroxybenzoate, benzoic acid and the like), a dissolving agent (cone, glycerin, meglumine and the like), 
a dissolution aid (propylene glycol, sucrose and the like), a soothing agent (glucose, benzyl alcohol and the like), and 
the like, can be appropriately compounded. These additives are generally compounded In a proportion usually used 

35 in an injection. 

[0385] It is advantageous that pH of an injection is controlled from 2 to 12, preferably from 2.5 to 8.0 by addition of 
a pH regulator. 

[0386] An injection is obtained by dissolving the compound of the present Invention or the concomitant drug and if 
desirable, a benzoate and/or a salicylate, and if necessary, the above-mentioned additives into water. These may be 
40 dissolved in any order, and can be appropriately dissolved in the same manner as in aconventional method of producing 
an injection. 

[0387] An aqueous solution for injection may be advantageously be heated, alternatively, for example, filter sterili- 
zation, high pressure heat sterilization and the like can be conducted in the same manner as for a usual injection, to 
provide an Injection. 

45 [0388] It may be advantageous that an aqueous solution for injection is subjected to high pressure heat sterilization 
at 1 00 to 1 21 °C for 5 to 30 minutes. 

[0389] Further, a preparation endowed with an antibacterial property of a solution may also be produced so that it 
can be used as a preparation which is divided and administered multiple times. 

50 [2] Sustained release preparation or quick release preparation, and preparation thereof 

[0390] A sustained release preparation is preferable which is obtained, if desirable, by coating a nucleus containing 
the compound of the present invention or the concomitant drug with a film agent such as a water-Insoluble substance, 
swellable polymer and the like. For example, a sustained release preparation for oral administration for a single ad- 
55 ministration per day type is preferable. 

[0391 ] As the water-insoluble substance used in a film agent, there are listed, for example, cellulose ethers such as 
ethylcellulose, butylcellulose ad the like, cellulose esters such as cellulose stearate, cellulose propionate and the like, 
polyvinyl esters such as polyvinyl acetate, polyvinyl butyrate and the like, acrylic acid/methacryllc acid copolymers, 
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methyl methacrylate copoiymers, ethoxyethyl methacrylate/cinnamoethyi meth aery late/ami noalky I methacrylate co- 
polymers., polyacrylicacid, polymath acrylic acid, methacryiic acid alkylamide Gopolymers, poly(methyI methacrylate), 
polymethacrylate, polymeth aery lam Ida, aminoalkyi methacrylate copolymers, poly(methaerylic anhydride), glycidyl 
methacrylate copolymer, particularly, acrylic acid-based polymers such as Eudragits (Rohm Phanna) such as Eudragit 
RS-100, RL-100, RS-30D, RL-30D, RL^PG, RS-PO (ethyl acrylate-methyl methacrylatenrlm ethyl chloride methacr- 
ylate»ammoniumethyl copolymer), Eudragit NE-30D (methyl methacryiate»ethyl acrylate copolymer), and the like, hard- 
ened oils such as hardened castor oil (e.g., Lovery wax (Freunt) and the like), waxes such as carnauba wax, fatly acid 
glycerin ester, paraffin and the like, polyglycerin fatty esters, and the like. 

[0392] As the swellable polymer, polymers having an acidic dissociating group and showing pH dependent swelling 
are preferable, and polymers manifesting slight swelling in acidic regions such as in the stomach and greater swelling 
in neutral regions such as in the small intestine and the large intestine are preferable. 

[0393] As such a polymer having an acidic dissociating group and showing pH dependent. swelling, cross-linkable 
polyacrylic acid copolymers such as, for example, Carbomer 934P, 940, 941 , 974 P, 980, 1342 and the like, polycar- 
bophil, calcium polycarbophil (last two are manufactured by BF Goodrich), Hibiswako 103, 104, 105, 304 (all are man- 
ufactured by Wako Purechemical Co., Ltd.), and the like, are listed. 

[0394] The film agent used In a sustained release preparation may further contain a hydrophilie substance. 
[0395] As the hydrophilie substance, for example, polysaccharides which may contain a sulfate group such as pul- 
lulan, dextrin, alkali metal alginate and the like, polysaccharides having a hydroxyalkyi group or carboxyalkyi group 
such as hydroxypropylcellulose, hydroxypropylmethylcellulose, carboxymethylcellulose sodium and the like, methyl- 
cellulose, polyvinylpyrrolidone, polyvinyl alcohol, polyethylene glycol and the like. 

[0396] The content of a water-insoluble substance in the film agent of a sustained release preparation is from about 
30 to 90% (w/w), preferably from about 35 to 80% (w/w), further preferably from about 40 to 75% (w/w), the content 
of a swellable polymer is from about 3 to 30% (w/w), preferably from about 3 to 1 5% (w/w). The film agent may further 
contain a hydrophilie substance, and in which case, the content of a hydrophilie substance in the film agent is about 
50% (w/w) or less , preferably about 5 to 40% (w/w) , further preferably from about 5 to 35% (w/w) . This % (w/w) indicates 
% by weight based on a film agent composition which is obtained by removing a solvent (e.g., water, lower alcohols 
such as methanol, ethanol and the like) from a film agent solution. 

[0397] The sustained release preparation is produced by preparing a nucleus containing a drug as exemplified below, 
then, coating the resulting nucleus with a film agent solution prepared by heat-solving a water-insoluble substance, 
swellable polymer and the like or by dissolving or dispersing it in a solvent 



I. Preparation of nucleus containing drug 



[0398] The form of nucleus containing a drug to be coated with a film agent (hereinafter, sometimes simply referred 
to as nucleus) is not particularly restricted, and preferably, the nucleus is formed into particles such as a granule or 
fine particle. 

[0399] When the nucleus is composed of granules or fine particles, the average particle size thereof is preferably 
from about 150 to 2000 \xm, further preferably, from about 500 to 1400 ^m. 

[0400] Preparation of the nucleus can be effected by a usual production method. For example, a suitable excipient, 
binding agent, integrating agent, lubricant, stabilizer and the like are mixed into a drug, and the mixture Is subjected 
to a wet extrusion granulating method, fluidized bed granulating method or the like, to prepare a nucleus. 
[0401] The content of drugs in a nucleus is from about 0.5 to 95% (w/w), preferably from about 5.0 to 80% (w/w), 
further preferably from about 30 to 70% (w/w). 

[0402] As the excipient contained in the nucleus, for example, saccharides such as sucrose, lactose, mannitol, glu- 
cose and the like, starch, crystalline cellulose, calcium phosphate, corn starch and the like are used. Among them, 
crystalline cellulose and corn starch are preferable. 

[0403] As the bonder, for example, polyvinyl alcohol, hydroxypropyl cellulose, polyethylene glycol, polyvinyl pyrro- 
lidone, Pluronie F68, gum Arabic, gelatin, starch and the like are used. As the disintegrating agent, for example, car- 
boxymethylcelulose calcium (ECG505), crosscannelose sodium (Ac-Di-Sol), crosslinked polyvinylpyrrolidone 
(Crospovidone), lower substituted hydroxypropylcellulose (L-HPC) and the like are used. Among them, hydroxypro- 
pyleellulose, polyvinylpyrrolidone, lower substituted hydroxypropylcellulose are preferable. As the lubricant and coag- 
ulation inhibitor, for example, talc, magnesium stearate and inorganic salts thereof are used, and as the lubricant, 
polyethylene glycol and the like are used. As the stabilizer, acids such.as tartaric acid, citric acid, succinic acid, fumaric 
acid, maieic acid and the like, are used. 

[0404] A nucleus can also be prepared by, in addition to the above-mentioned, for example, a rolling granulation 
method In which a drug or a mixture of a drug with an excipient, lubricant and the like is added portionwise onto an 
inert carrier particle which is the core of the nucleus while spraying a binder dissolved in a suitable solvent such as 
water, lower alcohol (e.g., methanol, ethanol and the like) and the Irke, a pan coating method, a fluidized bed coating 
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method or a melt granulating method. As the inert carrier particle, for example, those made of sucrose, lactose, starch, 
crystalline cellulose, waxes can be used, and the average particle size thereof is preferably from about 100 p.m to 1500 
|xm. 

[0405] For separating a drug and a film agent contained in a nucleus, the surface of the nucleus may be coated with 
5 a protective agent. As the protective agent, for example, the above-mentioned hydrophliic substances, water-insoluble 
substances and the like are used. As the protective agent, preferably polyethylene glycol, and polysaccharides having 
a hydroxyalky! group or carboxyalkyi group are used, more preferably, hydroxypropylmethylcellulose and hydroxypro- 
pyplcelluloseare use. The protective agent may contain, as a stabilizer, acids such as tartaric acid, citric acid, succinic 
acid, fumaricacid, maleic acid and the like, and lubricants such as talc and the like. When the protective agent is used, 
10 the coating amount is from about 1 to 15% (w/w), preferably from about 1 to 1 0% (w/w), further preferably from about 
2 to 8% (w/w), based on the nucleus. 

[0406] The protective agent can be coated by a usual coating method, and specifically, the protective agent can be 
coated, for example, by a fluidized bed coating method, pan coating method and the like. 

15 11. Coating of nucleus with film agent 

[0407] A nucleus obtained in the above-mentioned step I is coated with a film agent solution obtained by heat-solving 
the above-mentioned water-insoluble substance and pH-dependent swellable polymer, and a hydrophliic substance, 
or by dissolving or dispersing them in a solvent, to give a sustained release preparation. 
20 [0408] As the method for coating a nucleus with a film agent solution, for example, a spray coating method and the 
like are listed. 

[0409] - The composition ratio of a water-insoluble substance, swellable polymer and hydrophliic substance in a film 
agent solution is appropriately selected so that the contents of these components in a coated film are the above- 
mentioned contents, respectively. 

25 [041 0] The coating amount of a film agent is from about 1 to 90% (w/w), preferably from about 5 to 50% (w/w), further 
preferably from about 5 to 35% (w/w), based on a nucleus (not Including coating amount of protective agent). 
[041 1 ] As the solvent in a film agent solution, water or an organic solvent can be used alone or in admixture thereof. 
In the case of use in admixture, the mixing ratio of water to an organic solvent (water/organic solvent: by weight) can 
be varied in the range from 1 to 100%, and preferably from 1 to about 30%. The organic solvent is not particularly 

30 restricted providing it dissolves a water-insoluble substance, and for example, lower alcohols such as methyl alcohol, 
ethyl alcohol, isopropyl alcohol, n~butyl alcohol and the like, lower alkanone such as acetone and the like, acetonltrile, 
chloroform, methylene chloride and the like are used. Among them, lower alcohols are preferable, and ethyl alcohol 
and Isopropyl alcohol are particularly preferable. Water, and a mixture of water with an organic solvent are preferably 
used as a solvent for a film agent. In this case, if necessary, an acid such as tartaric acid, citric acid, succinic acid, 

35 f jmaric acid, maleic acid and the like may also be added Into a film agent solution for stabilizing the film agent solution. 
[0412] An operation of coating by spray coating can be effected by a usual coating method, and specifically, it can 
be effected by spray-coating a film agent solution onto a nucleus by a fluidized bed coating method, pan coating method 
and the like. In this case, if necessary, talc, titanium oxide, magnesium stearate, calcium stearate, light anhydrous 
silicic acid and the like may also be added as a lubricant, and glycerin fatty ester, hardened castor oil, triethyl citrate, 

40 cetyl alcohol, stearyl alcohol and the like may also be added as a plasticizer. 

[0413] After coating with a film agent, if necessary, an antistatic agent such as tafo and the like may be mixed. 
[0414] The quick release preparation may be liquid (solution, suspension, emulsion and the like) or solid (particle, 
pill, tablet and the like). Oral agents and parenteral agents such as an Injection and the like are used, and oral agents 
are preferable. 

45 [0415] The quick release preparation, usually, may contain, in addition to an active component drug, also carriers, 
additives and excipients conventionally used In the production field (hereinafter, sometimes abbreviated as exclpient). 
The preparation exclpient used is not particularly restricted providing It is an exclpient ordinarily used as a preparation 
excipient. For example, as the exclpient for an oral solid preparation, lactose, starch, corn starch, crystalline cellulose 
(Acevll PH101, manufactured by Asahi Chemical Industry Co., Ltd., and the like), powder sugar, granulated sugar, 

50 mannltol, light anhydrous silicic acid, magnesium carbonate, calcium carbonate, L-cysteine and the like are listed, and 
preferably, com starch and mannitol and the like are listed. These excipients can be used alone or In combination of 
two or more. The content of the excipient is, for example, from about 4.5 to 99.4 w/w%, preferably from about 20 to 
98.5 w/w%, further preferably from about 30 to 97 w/w%, based on the total amount of the quick release preparation. 
[0416] The content of a drug in the quick release preparation can be appropriately selected In the range from about 

55 0.5 to 95%, preferably from about 1 to 60% based on the total amount of the quick release preparation. 

[0417] When the quick release preparation is an oral solid preparation, it usually contains, In addition to the above- 
mentioned components, also an integrating agent. As this integrating agent, there are used^ for example, carboxymeth- 
ylcellulose calcium (ECG-505, manufactured by Gotoku Yakuhin), crosscarmelose sodium (for example, Actisol, man- 
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ufactured by Asahi Chemical Industry Co., Ltd.), crosspovidone (for example^ Colicone CL, manufactured by BASF), 
lower substitution hydroxypropylceiiuiose (manufactured by Shin-Etsu Cliemlcal Co., Ltd.), carboxymethylstarch (man- 
ufactured by Matsutani Kagaku K.K.), carboxymethylstarch sodium (Exprotab, manufactured by Kimura Sangyo), par- 
tially pregelatinized starch (PCS, manufactured by Asahi Chemical Industry Co,, Ltd.), and the iike are used, and for 
example, those which disintegrate a granule by adsorbing water in contact with water, causing swelling, or making a 
channel between an effective ingredient constituting the nucleus and an excipient, can be used. These disintegrating 
agents can be used alone or in combination of two or more. The amount of the disintegrating agent used is appropriately 
selected depending on the kind and compounding amount of a drug used, design of releasing property, and the like, 
and for example, from about 0.05 to 30 w/w%, preferably from about 0.5 to 1 5 w/w%, based on the total amount of the 
quick releasing agent. 

[0418] When the quick release preparation is an oral solid preparation, it may further contain^ in addition to the above- 
mentioned composition, If desired, additives conventional in solid preparations. As such an additive, there are used, 
for example, a binder (e.g., sucrose, gelatin, gum Arabic powder, methylcellulose, hydroxypropylceiiuiose, hydroxy- 
propylmethylcellulose, carboxylmethylcellulose, polyvinylpyrrolidone, pullulan, dextrin and the like), a lubricant (e.g., 
polyethylene glycol, magnesium stearate, talc, light anhydrous silicic acid (e.g., aerosil (Nippon Aerosil)), a surfactant 
(e.g., anionic surfactants such as sodium alkylsulfate and the like, nonionic surfactants such as poiyoxyethylene fatty 
acid ester and poiyoxyethylene sorbitan fatty acid ester, poiyoxyethylene castor oil derivatives and the like), a coloring 
agent (e.g., tar coloring matter, caramel, Iron oxide red, titanium oxide, riboflavins), if necessary, an appetizing agent 
(e.g., sweetening agent, aroma and the like), an adsorbent, preservative, wetting agent, antistatic agent, and the like. 
Further, as the stabilizer, an organic acid such as tartaric acid, citric acid, succinic acid, fumaric acid and the like may 
also be added. 

[041 9] As the above-mentioned binder, hydroxypropylceiiuiose, polyethylene glycol and polyvinylpyrrolidone and the 
like are preferably used. 

[0420] The quick releasing preparation can be prepared by, based on a usual technology of producing preparations, 
mixing the above-mentioned components, and if necessary, further kneading the mixture, and molding it. The above- 
mentioned mixing is conducted by generally used methods, for example, mixing, kneading and the like. Specifically, 
when a quick release preparation is fonned, for example, Into a particle, it can be prepared, according to the same 
means as in the above-mentioned method for preparing a nucleus of a sustained release preparation, by mixing the 
components using a vertical granulator, universal kneader (manufactured by Hata Tekkosho), fluidlzed bed granulator 
FD-5S (manufactured by Puiek), and the like, then, subjecting the mixture to a wet extrusion granulation method, 
fiuidized bed granulation method and the like. 

[0421] Thus obtained quick releasing preparation and sustained releasing preparation may be themselves made 
into products or made into products appropriately together with preparation exciplents and the like, separately, by an 
ordinary method, then, may be administered simultaneously or may be administered in combination at any adminis- 
tration interval, or they may be themselves made into one oral preparation (e.g., granule, fine particle, tablet, capsule 
and the like) or made into one oral preparation together with preparation exciplents and the like. It may also be per- 
missible that they are made into granules or fine particles, and filled in the same capsule to be used as a preparation 
for oral administration. 



[3] Sublingual, buccal or intraoral quick disintegrating agent and preparation thereof 

[0422] Sublingual, buccal or intraoral quick disintegrating agents may be a solid preparation such as tablet and the 
like, or may be an oral mucosa membrane patch (film). 

[0423] As the sublingual, buccal or intraoral quick disintegrating agent, a preparation containing the compound of 
the present invention or the concomitant drug and an excipient is preferable. It may contain also auxiliary agents such 
as a lubricant, isotonizing agent, hydrophilic carrier, water-dispersible polymer, stabilizer and the like. Further, for easy 
absorption and Increase in in vivo use efficiency, p-cyclodextrin or p-cyclodextrin derivatives (e.g., hydroxypropyl-p- 
cyclodextrin and the like) and the like may also be contained. 

[0424] As the above-mentioned excipient, lactose, sucrose, D-mannitol, starch, crystalline cellulose, light anhydrous 
silicic acid and the like are listed. As the lubricant, magnesium stearate, calcium stearate, talc, colloidal silica and the 
like are listed, and particularly, magnesium stearate and colloidal silica are preferable. As the isotonizing agent, sodium 
chloride, glucose, fructose, mannitol, sorbitol, lactose, saccharose, glycerin, urea and the like are listed, and particularly, 
mannitol is preferable. As the hydrophilic carrier, swellable hydrophilic carriers such as crystalline cellulose, ethylcel- 
lulose, crosslinkable polyvinylpyrrolidone, light anhydrous silicic acid, silicic acid, dicalcium phosphate, calcium car- 
bonate and the like are listed, and particularly, crystalline cellulose (e.g., fine crystalline cellulose and the like) is pref- 
erable. As the water-dispersible polymer, gums (e.g., gum tragacanth, acacia gum, cyamoposis gum), alginates (e.g., 
sodium alginate), cellulose derivatives (e.g., methylcellulose, carboxymethylcellulose, hydroxymethylcellulose, hydrox- 
ypropylceiiuiose, hydroxypropylm.ethylcellulose), gelatin, water-soluble starch, polyacrylic acids (e.g., Carbomer), 



57 



JNSDOCID: <EP _1354603A1J_> 



EP 1 354 603 A1 



polymethacy lie acid, polyvinyl alcohol, polyethylene glycol, polyvinylpyrrolidone, polycarbofll, ascorbate palmitates and 
the like are listed, and hydroxypropylmethylcellulose, polyacrylic acid, alginate, gelatin, carboxymethylcellulose, poly- 
vinylpyrrolidone, polyethylene glycol and the like are preferable. Particularly, hydroxypropylnnethylceiiulose-is prefer- 
able. As the stabilizer, cysteine, thiosorbitol, tartaric acid, citric acid, sodium carbonate, ascorbic acid, glycine, sodium 

5 sulfite and the like are listed, and particularly, citric acid and ascorbic acid are preferable. 

[0425] The sublingual, buccal or intraoral quick disintegrating agent can be produced by mixing the compound of 
the present invention or the concomitant drug and an excipient by a method known per se. Further, is desirable, auxiliary 
agents such as a lubricant, isotonizing agent, hydrophillc carrier, water-dlspersible polymer, stabilizer, coloring agent, 
sweetening agent, preservative and the like may be- mixed. The sublingual, buccal or intraoral quick disintegrating 

10 agent is obtained by mixing the above-mentioned components simultaneously or at a time interval, then subjecting the 
mixture to tablet-making molding under pressure. For obtaining suitable hardness, it may also be pennissible that the 
materials are moistened by using a solvent such as water, alcohol and the like if desired before and after the tablet 
making process, and after the molding, the materials are dried, to obtain a product. 

[0426] In the case of molding into a mucosa membrane patch (film), the compound of the present invention or the 

15 concomitant c jcj and the above-mentioned water-dispersible polymer (preferably, hydroxypropylcellulose, hydroxy- 
propylmethylcellulose), excipient and the like are dissolved in a solvent such as water and the like, and the resulted 
solution is cast, to give a film. Further; additives such as a plasticizer, stabilizer, antioxidant, preservative, coloring 
agent, buffer, sweetening agent and the like may also be added. For Imparting suitable elasticity to the film, glycols 
such as polyethylene glycol, propylene glycol and the like may be contained, or for enhancing adhesion of the film to 

20 an intraoral mucosa membrane lining, a bio-adhesive polymer (e.g., polycarbofil, carbopol) may also be contained. In 
the casting, a solution is poured on the non-adhesive surface, spread to uniform thickness (preferably, about 10 to 
1 000 micron) by an application tool such as a doctor.blade and the llke, then , the solution is dried to fomr^ a film. It may 
be advantageous that thus fomned film Is dried at room temperature or under heat, and cut into given area. 
[0427] As the preferable intraoral quick disintegrating agent, there are listed solid quick scattering dose agents com- 

25 posed of a network body comprising the compound of the present invention or the concomitant drug, and a water- 
soluble or water-diffusible carrier which is inert to the compound of the present invention or combination drug, are 
listed. This network body Is obtained by sublimating a solvent from the solid composition constituted of a solution 
prepared by dissolving the compound of the present Invention or the concomitant drug in a suitable solvent. 
[0428] It is preferable that the composition of an intraoral quick, disintegrating agent contains a matrix forming agent 

30 and a secondary component, in addition to the compound of the present invention or the concomitant drug. 

[0429] Examples of the matrix forming agent Include animal proteins or vegetable proteins such as gelatins, dextrins 
and, soybean, wheat and psyllium seed protein and the like; rubber substances such as gum Arabic, guar gum, agar, 
xanthan gum and the like; polysaccharides; alglnic acids; carboxymethylcelluloses; carageenans; dextrans; pectins; 
synthetic polymers such as polyvinylpyrrolidone and the like; substances derived from a gelatin-gum Arabic complex, 

35 and the like. Further, saccharides such as mannitol, dextrose, lactose, galactose, trehalose and the like; cyclic sac- 
charides such as cyclodextrin and the like; inorganic salts such as sodium phosphate, sodium chloride and aluminum 
silicate and the like; amino acids having 2 to 12 carbon atoms such as glycine, L-alanine, L-aspartic acid, L-glutamIc 
acid, L-hydroxyproline, L-isoleuclne, L-leuclne, L-phenylalanine and the like, are contained. 

;[0430] One or more of the matrix forming agents can be introduced In a solution or suspension before solidification. 
40 Such as matrix forming agent may be present in addition to a surfactant, or may be present while a surfactant being 
excluded. The matrix forming agent aids to maintain the compound of the present invention or the concomitant drug 
in the solution or suspension in diffused condition, in addition to formation of the matrix. 

[0431] The composition may contain secondary components such as a preservative, antioxidant, surfactant, thick- 
ening agent, coloring agent, pH controlling agent, flavoring agent, sweetening agent, food taste masking agent and 

45 the like. As the suitable coloring agent, there are listed red, black and yellow Iron oxides, and FD & C dyes such as 
FD & C Blue 2, FD & C Red 40 and the like manufactured by Elts and Eberald. Examples of the suitable flavoring agent 
include mint, raspberry, licorice, orange, lemon, grape fruit, caramel, vanilla, cherry, grape flavor and combinations 
thereof. Examples of the suitable pH controlling agent Include citric acid, tartaric acid, phosphoric acid, hydrochloric 
acid and maleic acid. Examples of the suitable sweetening agent include aspartame, acesulfame K and thaumatin and 

50 the like. Examples of the suitable food taste masking agent include sodium bicarbonate, ion exchange resin, cyclo- 
dextrin-containlng compounds, adsorbent substances and microcapsulated apomorphine. 

[0432] The preparation contains the compound of the present invention or the concomitant drug in an amount usually 
from about 0.1 to 50% by weight, preferably from about 0.1 to 30% by weight, and preferable are preparations (such 
as the above-mentioned sublingual agent, buccal and the like) which can dissolve 90% or more the compound of the 
55 present invention or the concomitant drug (Into water) within the time range of about 1 to 60 minutes, preferably of 
about 1 to 16 minutes, more preferably of about 2 to 5 minutes, and intraoral quick disintegrating preparations which 
are disintegrated within the range of 1 to 60 seconds, preferably of 1 to 30 seconds, further preferably of 1 to 1 0 seconds 
after place In an oral cavity. 
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[0433] The content of the above-mentioned excipient in the whole preparation is from about 1 0 to 99% by weight, 
preferably from about 30 to 90% by weight. The content of (S-cyelodextrin or p-cyclodextrin derivative in the whole 
' preparation Is from 0 to about 30% by weight. The content of the lubricant in the whole preparation is from about 0.01 
to 10% by weight, preferably from about 1 to 5%by weight. The content oftheisotonizing agent in the whole preparation 

5 is from about 0.1 to 90% by weight, preferably, from about 1 0 to 70% by weight. The content of the hydrophllic carrier 
agent in the whole preparation is from about 0.1 to 50% by weight, preferably, from about 10 to 30% by weight. The 
content of the water-dispersible polymer in the whole preparation is from about 0.1 to 30% by weight, preferably, from 
about 1 0 to 25% by weight The content of the stabilizer in the whole preparation is from about 0.1 to 1 0% by weight, 
preferably, from about 1 to 5% by weight. The above-mentioned preparation may further contain additives such as a 

10 coloring agent, sweetening agent, preservative and the Wke, if necessary. 

[0434] The dosage of a combination agent of the present invention differs depending on the kind of a compound (1), 
age, body weight, condition, drug form, administration method, administration period and the like, and for example, for 
one sepsis patient (adult, body weight: about 60 kg), the combination agent is administered intravenously, at a dose 
of about 0.01 to 1000 mg/kg/day, preferably about 0.01 to 100 mg/kg/day, more preferably about 0.1 to 100 mg/kg/ 

15 day, particularly about 0.1 to 50 mg/kg/day, especially about 1 .5 to 30 mg/kg/day, in terms of the compound of the 
present invention or the concomitant drug, respectively, once or divided several times in a day. Of course, since the 
dose as described above varies depending on various conditions, amounts smaller than the above-mentioned dosage 
may sometimes be sufficient, further, amounts over that range sometimes have to be administered. 
[0435] The amount of the concomitant drug can be set at any value unless side effects are problematical. The daily 

20 dosage in terms of the combination drug differs depending on the severity, age, sex, body weight, sensitivity difference 
of the subject, administration period, Interval, and nature, pharmacology, kind of the pharmaceutical preparation, kind 
of effective ingredient, and the. like, and not particularly restricted, and the amount of a drug is, in the case of oral 
administration for example, usually from about 0.001 to 2000 mg, preferably from about 0.01 to 500 mg, further pref- 
erably from about 0.1 to 100 mg, perl kg of a mammal and this is usually administered once to 4-tlmes divided in a day. 

25 [0436] In administration of a medicine of the present invention, the compound of the present invention may be ad- 
ministered after administration of the concomitant drug orthe concomitant drug may be administered after administra- 
tion of the compound of the present invention, though they may be administered simultaneously. When administered 
at a time- Interval, the interval differs depending on the effective ingredient, drug form and administration method, and 
for example, when the concomitant drug is administered first, a method in which the compound of the present invention 

30 is administered within time range of from 1 minute to 3 days, preferably from 1 0 minutes to 1 day, more preferably from 
15 minutes to 1 hour after administration of the concomitant drug is exemplified. When the compound of the present 
invention is administered first, a method in which the concomitant drug is administered within time range of from 1 
minute to 1 day, preferably from 10 minutes to 6 hours, more preferably from 15 minutes to 1 hour after administration 
of the compound of the present invention is exemplified. 

35 [0437] In a preferable administration method, for example, the concomitant drug which has been formed into an oral 
administration preparation is administered orally at a daily dose of about 0.001 to 200 mg/kg, and 15 minutes after, 
the compound of the present invention which has been formed into an oral administration preparation is administered 
orally at a dally dose of about 0.005 to 1 00 mg/kg. 

40 Examples • 



[0438] The present invention is explained in detail by way of the following Reference Example, Examples, Preparation 
Examples and Test Examples but these are mere examples and do not limit the present invention and can be varied 
without departing the scope of the present invention. 

[0439] "Room temperature" in the following Reference Example and Examples indicates normally about 10°C to 
about 35°C. "%" indicates percentage by weight unless otherwise indicated, provided that yield represents mol/mol%. 
[0440] Abbreviations used elsewhere indicate the following meanings: 



s: 


singlet 


d: 


doublet 


t: 


tripiet 




quartet 


dd: 


double doublet 


ddd: 


double double doublet 


dt: 


double triplet 


br: 


broad 


J: 


coupling constant 


Hz: 


Hertz 
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CDCI3: deuterated chloroform 

"^H-NMR: proton nuclear magnetic resonance 

Me: methyl 

Reference Example A 1 

1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone 

[0441] A solution of dllsopropylamine (33.2 mL) In anhydrous tetrahydrofuran (300 mL) was cooled to -78**C and a 
1 ,6 M n-butylllthium/hexane solution (1 48 mL) was added dropwise with stirring. After completion of dropwise addition, 
the mixture was stirred for 10 min at the same temperature, and then p-picoline (20 g) was added dropwise. The 
temperature was raised to -10-0*'C, and after stirring for 20 min, a solution of ethyl p-anisate (19.4 g) in anhydrous 
tetrahydrofuran (40 mL) was added dropwise. After completion of dropwise addition, the mixture was stirred at room 
temperature for 1 h, and water (1 00 mL) was added. The organic solvent was evaporated under reduced pressure and 
an oily product was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was 
evaporated. The remaining crude crystals were recrystallized from ethyl acetate-isopropyl ether to give the title com- 
pound (20.8 g, yield 85%). 
melting point: 71 -72°C. 

Reference Example A 2: 

[0442] In accordance with the above-mentioned Reference Example A 1 and respectively using, instead of ethyl p- 
anlsate, ethyl benzoate, ethyl 3,4-dimethoxybenzoate, ethyl 3,4,5-trimethoxybenzoate, ethyl 4-(methoxymethoxy)ben- 
zoate, ethyl 4-fluorobenzoate, ethyl 4-ethylbenzoate, ethyl 3,4-nnethylenedioxybenzoate, methyl 5-indanylcarboxylate, 
methyl 5,6,7,8-tetrahydro-2-naphthoate, methyl 1 ,4-benzodjoxane-6-carboxylate and methyl 2-naphthoate, the follow- 
ing Reference Example A compounds 2-1 to 2-11 were synthesized. 

Reference Example compound A 2-1 : 1-phenyl-2-(3-pyridyl)ethanone melting point: 44.5-45.5°C. 

Reference Example A compound 2-2: 1-(3,4-dimethoxyphenyl)-2-(3-pyridyl)ethanone melting point: 114-115^0. 

Reference Example A compound 2-3: 2-(3-pyridyl)-1 -(3,4,5-trimethoxyphenyl)ethanone melting point: 1 04-1 05°C. 

Reference Example A compound 2-4: 1 -(4-methoxymethoxyphenyl)-2-(3-pyridyl)ethanone melting point: 43-44°C. 

Reference Example A compound 2-5: 1-(4-fluorophenyl)-2-(3-pyrldy!)ethanone oil. 

Reference Example A compound 2-6: 1-(4-ethylphenyf)-2-(3-pyridy!)ethanone melting point: 80-81 "C. 

Reference Example A compound 2-7: 1-(3,4-methylenedloxyphenyl)-2-(3-pyridyl)ethanone melting point: 

98-99°C. 

Reference Example A compound 2-8: 1-(5-indanyl)-2-(3-pyrldyl)ethanone melting point: 55-56*'C. 

Reference Example A compound 2-9: 2-(3-pyndyl)-1 -(5,6,7,8-tetrahydro-2-naphthyl)ethanone melting point: 

65-66^C. 

Reference Example A compound 2-10: 1 -(1 ,4-benzodioxan-6-yi)-2-(3-pyridyl)ethanone melting point: Sg-QO^'C. 
Reference Example A compound 2-11: 1-(2-naphthyl)-2-(3-pyridyl)ethanone melting point: 69-70''C. 

Reference Example A 3 

[0443] In accordance with the above-mentioned Reference Example A 2 and respectively using a-picoline, y-picoline 
and 3,5-lutidine instead of p-picoline, the following Reference Example A compounds 3-1 to 3-3 were synthesized. 

Reference Example A compound 3-1 : 1-phenyl-2-(2-pyridyl)ethanone melting point: 59-60°C. 
Reference Example A compound 3-2: 1-(4-methoxyphenyl)-2-(2-pyhdyl)ethanone melting point: 77-78°C. 
Reference Example A compound 3-3: 1-phenyl-2-(4-pyridyl)ethanone melting point: 109-110*^0. 

Reference Example A 4 

1 -(4-methoxyphenyl)-2-(4-pyridyl)ethanone 

[0444] A solution of diisopropylamlne (33.2 mL) in anhydrous tetrahydrofuran (300 mL) was cooled to -78''C and 1 .6 
M n-butylllthium-hexane solution (148 mL) was added dropwise with stirring. After completion of dropwise addition, 
the mixture was stirredfor 1 0 min at the same temperature, then y-picoline (20 g) was added dropwise. The temperature 
was raised to -1 0-0°C, and after stirring for 20 min, a solution of ethyl p-anisate (1 9.4 g) in anhydrous tetrahydrofuran 
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(40 mL) was added dropwise. After completion of dropwise addition, the mixture was stirred at room temperature for 
1 h, and water (10.0 mL) was added. The organic solvent was evaporated under reduced pressure and an oily product 
was-extracted with ethyi acetate. The extract was washed with waten and after drying, the solvent was evaporated. 
The remaining crude crystals were recrystallized from ethyl acetate-isopropyl ether to give the title compound (1 6.2 g, 
yield 66%). 

melting point: 103-1 04°C. 
Reference Example A 5 

2-(5-methyl-3-pyridyl)-1 -phenylethanone 

[0445] A solution of diisopropylamine (20.2 mL) In anhydrous tetrahydrofuran (180 mL) was cooled to -78°C, and a 
1 .6 M n-butyllithium-hexane solution (90 mL) was added dropwise with stirring. After completion of dropwise addition, 
the mixture was stirred for 10 min at the same temperature, and then 3,5-lutidlne (14 g> was added dropwise. The 
temperature was raised to -10-0°C, .and after stirring for 20 min, a solution of ethyl benzoate (9.8 g) in anhydrous 
tetrahydrofuran (20 mL) was added dropwise. After completion of dropwise addition, the mixture was stirred at room 
temperature for 1 h, and water (1 00 mL) was added. The organic solvent was evaporated under reduced pressure and 
an oily product was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was 
evaporated. The remaining crude crystals were recrystallized from ethyl acetate-isopropyl ether to give the title com- 
pound (10 g, yield 70%). 
melting point: 53-54''C. 

Reference Example A 6 

2-bromo-1 -(4-methoxyphenyl)-2-(3-pyridyl)ethanone hydrobromide 

[0446] 1-(4-Methoxyphenyl)-2-(3-pyridyl)ethanone (6.9 g) was dissolved in acetic acid (36 mL), bromine (1.7 mL) 
was added, and the mixture was stirred at 80*C for 3 h. The reaction mixture was cooled with iced water and the 
precipitated crude crystals were collected by filtration. The crude crystals were recrystallized from ethanol-ethyl ether 
to give the title compound (10 g, yield 89%). 
melting point: 1 88-1 95**C. 

Reference Example A 7 

[0447] In accordance with the above-mentioned Reference Example A 6, 1-phenyl-2-(3-pyridyl)ethanone, 
1-(3,4-dimethoxyphenyl)-'2-(3-pyrldy!)ethanone,2-(3-pyridyl)-1 -(3,4,5-tnmethoxyphenyl)ethanone, 1-(4-methoxymeth- 
oxyphenyl)-2-(3-pyridyl)ethanone, 1 -(4-fluorophenyl)-2-(3-pyridyl)ethanone, 1 -phenyl-2- (2-pyridyl) ethanone, 
1-(4-methoxyphenyl)-2-(2-pyridyl)ethanone, 1-phenyl-2-(4-pyridyl)ethanone, 1-(4-methoxyphenyl)-2-(4-pyridy I) eth- 
anone, 2-(5-methyl-3-pyridyl)-1 -phenylethanone, 1 -(4-ethylphenyl)-2-(3-pyndyl)ethanone, 1 -(3,4-methylenedioxyphe- 
nyl)-2-(3-pyridyl)ethanone, 1 -(6-indanyl)-2-(3-pyridyl)ethanone, 2-(3-pyridyl)-1 -(5,6,7, 8-tetrahydro-2-naphthyl)eth- 
anone, 1-(1 ,4-ben2odioxan-6-yl)-2-(3-pyridyl)ethanone, 1 -(2-naphthyl)-2-(3-pyridyl)ethanone and 1 -(4-methoxyphe- 
nyl)-2-(2-pyridyl)ethanone were respectively used instead of 1 -(4-methoxyphenyl)-2-(3-pyridyl)ethanone, the following 
Reference Example A compounds 7-1 to 7-1 7 were synthesized. 

Reference Example A compound 7-1: 2-bromo-1 -phenyl-2-(3-pyridyl)ethanonehydrQbromide melting point: 
208-215^C. 

Reference Example A compound 7-2: 

2-bromo-1 -(3,4-dimethoxyphenyl)-2-(3-pyridyl)ethanonehydrobromide melting point: 1 91 -1 93°C. 

Reference Example A compound 7-3: 2-bromo-2-(3-pyrldyl)-1 -(3,4,5-trimethoxyphenyl)ethanone hydrobromide 

melting point: 184-1 86°C. 

; Reference Example A compound 7-4: 2-bromo-1-(4-hydroxyphenyl)-2-(3-pyridyl)ethanone hydrobromide 
Used in the next reaction without purification. 

Reference Example A compound 7-5: 2-bromo-1-(4-fluorophenyl)-2-(3-pyridyl)ethanone hydrobromide melting 

point: 189-191°C. 

Reference Example A compound 7-6: 2-bromo-1-phenyl-2-(2-pyrldyl)ethanone hydrobromide melting point: 
180-1 81 °C. 

Reference Example A compound 7-7: 2-bromo-1 -(4-methoxyphenyl)-2-(2-pyridyl)ethanone hydrobromide melting 
point: 170-171*^0. , 
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Reference Example A compound 7-8: 2-bromb-1-phenyl-2-(4-pyridyl)ethanone hydrobromide melting point: 
230-232°C. 

Reference Example A compound 7-9: 2-bromo-1 -(4-methoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide melting 
point: 207-209°C. 

Reference Example A compound 7-10: 2-bromo-2-(5-methyl-3-pyndyl)-1-phenylethanone hydrobromide melting 

point: 189-193°C. 

Reference Example A compound 7-11: 2-bromo-1 -(4-ethylphenyl)-2-(3-pyridyl)ethanone hydrobromide melting 
point: 145-146'*C. 

Reference Example A compound 7-12: 2-bromo-1 -(3,4-methylenedioxyphenyl)-2-(3-pyrldyl)ethanone hydrobro- 
mide melting point: 174-175°C. 

Reference Example A compound 7-13: 2-bromo-1-(5-indanyl)-2-(3-pyridyl)ethanone hydrobromide melting point: 
177-178°C. 

Reference Example A compound 7-14: 2-bromo-2-(3-pyridyl)-1-(5,6,7,8-tetrahydro-2-naphthyl)ethanone hydro- 
bromide melting point: 160-162°C. 

Reference Example A compound 7-1 5: 1 -(1 ,4-benzodioxan-6-yl)-2-bromo-2-(3-pyridyl)ethanone hydrobromide oil . 
Reference Example A compound 7-1 6: 2-bromo-1 -(2-naphthyl)-2-(3-pyridyl)6thanone hydrobromide melting point: 
197-199°C. 

Reference Example A compound 7-17: 2-bromo-1-(4-methoxyphenyl)-2-(2-pyridyl)ethanone hydrobromide melt- 
ing point: 170-171°C. 

Reference Example A 8 . 

[4-(4-methoxyphenyl)-5-(3-pyridyl)-1 ,3-thiazol-2-yl]amine 

[0448] To a suspension of thiourea (0.52 g) in acetonltrile (40 mL) was added 2-bromo-1 -(4-methoxyphenyl)-2-(3-py- 
ridyl)ethanone hydrobromide (2.5 g) and triethylamine (0,95 mL) was slowly added dropwise with stirring. After com- 
pletion of dropwise addition, the mixture was stirred at a refluxing temperature for 3 h, and after allowing to cool, the 
precipitated crystals were collected by filtration. The crystals were washed successively with saturated sodium hydro- 
gencarbonate solution, water, ethanol and ethyl ether and dried. The obtained crude crystals were recrystalllzedfrom 
tetrahydrofuran to give the title compound (1 .5 g, yield 90%). melting point: 265-266°C. 

Reference Example A 9 

N-methyl [4-(4-methoxyphenyl)-5-(3-pyridyl)-1 ,3-thlazol-2-yl]amine 

[0449] To asuspension of N-methylthiourea (0.24 g) in acetonltrile (1 8 mL) was added 2-bromo-1 -(4-methoxyphenyl)- 
2-(3-pyridyl)ethanone hydrobromide (1 .0 g) and triethylamine (0.4 mL) was slowly added dropwise with stirring. After 
completion of dropwise addition, the mixture was stirred at a refluxing temperature for 3 h, and the solvent was evap- 
orated. To the residue was added saturated aqueous sodium hydrogencarbonate and the mixture was extracted with 
ethyl acetate, and the extract was washed with water and dried, and the solvent was evaporated. The remaining crude 
crystals were recrystalllzed from ethyl acetate-lsopropyl ether to give the title compound (0.65 g, yield 85%). 
melting point: 158-159°C. 

Reference Example A 10 

N-[4-(4-methoxyphenyl)-5-(3-pyrldyl)-1,3-thiazol-2-yl]acetamlde 

[0450] Using [(4-methoxyphenyl)-5-(3-pyrldyl)-1,3-thlazol-2-yl]amine as a starting compound and according to a 
method similar to Reference Example A 23-1 28 to be mentioned below, the title compound was obtained (yield 82%). 
melting point: 208-21 0°C. 

Reference Example A 11 

2-(4-acetylpiperazin-1 -yl)-4-(4-methoxyphenyl)-5-(3-pyridyl)-1 ,3-thiazole 

[0451] In a solution of 1 -piperazinecarbothioamide (0.39 g) In acetonltrile (15 mL) was suspended 2-bromo-1 -(4-meth- 
oxyphenyl)-2-(3-pyridyl)ethanone hydrobromide (1.0 g) and triethylamine (0.4 mL) was slowly added drppwise with 
stirring. After completion of dropwise addition, the mixture was stirred at a refluxing temperature for 3 h, and the solvent 
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was evaporated. To the residue was added saturated aqueous sodium hydro gen carbon ate and the mixture was ex- 
tracted with ethyl acetate, and the extract was washed with water and dried, and the solvent was evaporated. The 
residue was dissolved In pyridine (2 mL) and cooled with ice. Acetyl chloride (0.3 mL) was added, and the mixture was 
left standing at room temperature for 1 h. The reaction mixture was poured into iced water, and the resulting product 
was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. 
The residue was purified by silica gel column chromatography (ethyl acetale-methanol=9:1) to give the title compound 
(0.30 g, yield 28%). oil 

Reference Example A 12 

[4-(4-methoxyphenyl)-5-{3-pyridyl)-1,3-thiazol-2-yl]amine hydrochloride 



15 



[0452] [4-(4-Methoxyphenyl)-5-(3-pyrldyl)-1,3-thrazol-2-yl]amine (200 mg) was dissolved in 1% hydrochloric acld- 
methanol (3.2 mL) and the solvent was evaporated. The obtained crude crystals were recrystallized from methanol- 
ethyl acetate to give the title compound (1 80 mg, yield 80%). 
melting point: 145-1 50^C. 

[0453] The chemical structural formulas of the compounds obtained in Reference Examples AS to 12 are shown in 
the following Table 1 . 
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Reference Example A 13 



50 



[0454] Reference Example A compounds 13-1 to 13-102 shown in the following Tables 2-7 were synthesized in 
accordance with the methods described in Reference Example A 8-12, JP-A-61 -1 0580 and USP 4,612,321 . 
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Table 2 



Reference Example A 
Compound 



m.p. / *C 



13-1 

13-2 

13-3 

13-4 

13-5 
13-6 

13-7 

13-8 

13-9 
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13-11 
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13-16 
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MeO 
Meq 

MeO- 
MeO' 



mfiO 

•NHCOCH^COOCH^Me MeO-^3~ 
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64 



EP 1 354 603 A1 



Table 3 
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Reference Example A o 
Compound * 
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Reference Example A 
Compound 
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Table 6 

SSnd'^^'"P'^ ^ ^ «^ additives m-p./t: 
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Reference Example A 
Compound ^ 




Re 


m.p. yc 
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Reference Example A 14 

N-(4-chlorobenzoyl)propyleneimine 

[0455] A solution of propyleneimlne (12.3 mL) in tetrahydrofuran (160 mL) was added to 1 N aqueous sodium hy- 
droxide solution. To this mixture was added dropwise 4-chlorobenzoyl phloride (25 g) at O^C. After completion of drop- 
wise addition, the mixture was stirred for further 30 min. The reaction mixture was extracted with ethyl acetate. The 
extract was dried, and the solvent was evaporated to give the title compound (24.9 g, yield 89%) 
oil. 

iH-NMR (CDCy 6: 1.39 (3H, d, J= 5,5 Hz), 2.15 (1H, d, J= 2.9 Hz), 2.51-2.66 (2H, m), 739-7.47 (2H, m). 793-8.01 
(2H, m). 
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Refeirence Example A 15 

[0456] In accordance with Reference Example A 14, 3-chlorobenzoyl chloride, 2-chlorobenzoyl chloride, 2-methyl- 
benzoyl chloride, 3-nnethylbenzoyl chloride, 4-methylbenzoyl chloride, 2-methoxybenzoyl chloride, 3-methoxy benzoyl 

5 chloride, 4rethylbenzoyl chloride, 4-(1-methylethyl)benzoyl chloride, 4~(1 ,1-dimethylethyl)benzoyl chloride, 4-propyi- 
benzoyl chloride, 4-butylbenzoy! chloride, 4-hexylbenzoyl chloride, 4-tnfluoromethoxybenzoyl chloride, 4-trinuorometh- 
ylbenzoyl chloride, 3,4-dimethoxybenzoyl chloride, 3,4-dinnethylbenzoyl chloride, 3,5-dimethylbenzoyl chloride, 
3,4-methylenedioxybenzoyl chloride, 2-naphthoyl chloride, 4-fluorobenzoyl chloride and 3-cyclopentyloxy-4-methoxy- 
benzoyl chloride were respectively used instead of 4-chiorobenzoyl chloride, the following Reference Exannple A com- 

10 pounds 1 5-1 to 1 5-22 were synthesized. 

Reference Example A compound 16-1 : N-(3-chiorobenzoyl)-propyleneimine 
oil. 

^H-NIVIR (CDCI3) 5: 1.40 (3H, d, J- 5.1 Hz), 2.17 (1H, d, J- 3.3 Hz), 2.53-2.68 (2H, m), 7.40 (1H, dd, J- 8.1. 7.7 
15 Hz), 7.53 (1 H, ddd, J- 8.1 , 2.2, 1 .5 Hz), 7.90 (1 H, dt, J= 7.7, 1 .5 Hz), 8.00 (1 H, dd, J= 2.2, 1 .5 Hz). 

Reference Example A compound 15-2: N-(2-chlorobenzoyl)-propyleneimlne 
oil. 

•»H-NMR (CDCI3) 5: 1.30 (3H, d, J= 5.1 Hz), 2.12 (1H. d. J= 3.3 Hz), 2.53 (1H. d. J= 5.5 Hz). 2.56-2.68 (1H. m), 

7.28-7.48 (3H, m), 7.75-7.81 (1H, m). 
20 Reference Example A compound 15-3: N-(2-methylbenzoyl)-propyleneimine 

oil. 

"^H-NMR (CDCI3) 6: 1 .30 (3H, d, J= 5.5 Hz), 2.08 (1 H, d, J= 3.3 Hz), 2.43-2.57 (5H, m), 7.20-7.31 (2H. m), 7.33-7.43 
(1H, m), 7.89 (1H,d,J= 7.7 Hz). 

Reference Example A compound 15-4: N-(3-methylbenzoyl)-propyleneimine 
25 oil. 

-"H-NMR (CDCI3) 5: 1.39 (3H, d, J= 5.5 Hz), 2.14 (1H, d, J= 3.3 Hz), 2.41 (3H, s), 2.51-2.66 (2H, m), 7.32-7.39 
{2H, m), 7.79-7.87 (2H, m) . 

Reference Example A compound 15-5: N-(4-methylbenzoyl)-propyleneimine 
oil. 

30 -"H-NMR (CDCI3) 5: 1.39 (3H, d, J= 5.5 Hz), 2.12 (1H, d, J= 2.9 Hz), 2.42 (3H, s), 2.50-2.62 (2H, m), 7.25 (2H, d, 

J= 8.1 Hz), 7.92 (2H, d, J= 8.1 Hz). 

Reference Example A compound 15-6: N-(2-methoxybenzoyl)-propyleneimme 
oil. 

"•H-NMR (CDCi3) 5: 1.30 (3H, d, J= 5.5 Hz), 2.10 (1H, d, J= 3.3 Hz), 2.50 (1H, d, J= 5.9Hz), 2.53-2.65 (1H, m), 
55 3.90 (3H, s), 6.95-7.05 (2H, m), 7.41-7.52 (1H, m), 7.81-7.88 (1H, m). Reference Example A compound 15-7: 

N-(3-methoxybenzoyl)-propylenetmine 
oil. 

^H-NMR (CDCI3) 6: 1.40 (3H, d, J= 5.9 Hz), 2.14 (1H, d, J= 2.9 Hz), 2.52-2.65 (2H, m), 3.86 (3H, s), 7.10 {1H, 
ddd, J= 8.4, 2.6, 1.1 Hz). 7.37 (1H, dd, J= 8.4, 7.3 Hz), 7.55 (1H. dd, J= 2.6. 1.5 Hz), 7.63 (1H, ddd, J= 7.3, 1.5, 
40 1.1Hz). 

Reference Example A compound 15-8: N-(4-ethylbenzoyl)-propyleneimine 
oil. 

1H-NMR (CDCI3) 5: 1.27 (3H, t, J= 7.6 Hz), 1.39 (3H, d, J= 5.5 Hz), 2.13 (1H, d, J= 3.3 Hz), 2.50-2.61 (2H, m), 
2.71 (2H, q, J= 7.6 Hz), 7.28 (2H, d, J= 7.7 Hz), 7.95 (2H, d, J= 7.7 Hz). 
45 Reference Example A compound 15-9: N-[4-(1-methylethyl)-benzoyl]propyleneimine 

oil. 

1H-NMR (CDCI3) 6: 1.28 (6H, d, J= 7.0 Hz), 1.40 (3H, d, J= 5.5 Hz). 2.13 (1H, d. J= 3.3 Hz). 2.50-2.64 (2H. m), 

2.90-3.05 (1H, m), 7.31 (2H. d, J= 8.2 Hz), 7.96 (2H, d, J= 8.2 Hz). 

Reference Example A compound 15-10: N-[4-(1 ,1-dimethylethyl)-benzoyl]propyleneimine 

A solution of propyleneimine (11 mL, 0,14mol) in tetrahydrof uran (160 mL) was added to 2N aqueous sodium 
hydroxide solution (70 mL). To this mixture was added dropwise 4-(1 ,1-dimethylethyl)benzoyl chloride (25 g, 0.13 
mol) at 0°C. After completion of dropwise addition, the mixture was stirred further for 30 min. The reaction mixture 
was extracted with ethyl acetate. The extract was dried, and the solvent was evaporated to give the title compound 
(27 g, 0.13 mol, yield 99%). 
55 oil. 

*»H-NMR (CDCyS: 1.35 (9H, s), 1.41 (3H, d, J= 5.5 Hz), 2.12 (1H, d, J= 2.9 Hz), 2.51-2.64 (2H, m), 7.47 (2H. d, 
J=: 8.8 Hz), 7.96 (2H, d, J= 8.8 Hz). 

Reference Example A compound 15-11: N-(4-propylbenzoyl)-propyleneimine 
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oil. 

""H-NMR (CDCI3) 5: 0.96 (3H, t J= 7.3 Hz), 1.39 (3H, d,.J- 5.5 Hz), 1.57-1.75 (2H, m), 2.12 (1H, d, J= 3.3 Hz), 
2.50-2.59 (2H, m), 2.65 (2H, t, J.= 7.7 Hz), 7.26 (2H. d, J= 8.1 Hz), 7.94 (2H, d, J- 8.1 Hz). . . 
Reference Example A compound 15-12: N-{4-butylbenzoyl)-propyleneimine 
oil. ^ ^ 

^H-NNR (CDCI3) 6: 0.94 (3H, t, J= 7.1 Hz), 1 .26-1 .47 (5H, m), 1 .54-1 .73 (2H, m), 2.12 (1 H, d, J= 2.9 Hz), 2.51 -2.62 
(2H, m). 2.67 (2H, t, J- 7.7 Hz), 7.26 (2H, d, J= 8.1 Hz), 7.94 (2H, d, J= 8.1 Hz). 
Reference Example A compound 15-13: N-(4-hexylben2oyl)-propyleneimlne 
oil. 

*«H-NMR (CDCI3) 5: 0.89 (3H, t, J- 6.6 Hz), 1.24-1.38 (6H, m). 1.39 (3H. d, J- 5.5 Hz), 1,56-1.68 (2H, m), 2.12 
(1 H, d, J= 3.3 Hz), 2.51 -2.61. (2H, m), 2.66 (2H, t, J= 7.7 Hz), 7.26 (2H. d, J= 8.1 Hz), 7.94 (2H, d, J= 8.1 Hz). 
Reference. Example A compound 15-14: N-(4-trlfluoromethoxybenzoyl)propyleneimine 
oil. 

1H-NMR (CDCI3) 5: 1.40 (3H, d, J=: 5.5 Hz), 2.16 (1H, d, J= 3.3 Hz). 2.53-2.68 (2H, m), 7.29 (2H, d, J= 9.0 Hz), 
8.08 (2H, d, J- 9.0 Hz). 

Reference Example A compound 15-15: N-(4-trlfluoromethylbenzoy!)propyleneimine 
oil. 

"•H-NMR (CDCI3) 5:1.40 (3H, d, J= 5.5 Hz), 2.19 (1H, d, J= 3.7 Hz), 2.54-2.70 (2H, m), 7.73 (2H, d, J= 8.0 Hz), 
8.13(2H, d. J=8.0Hz). 

Reference Example A compound 15-16: N-(3,4-dimethoxybenzoyl)-propyleneimine 
oil. 

■^H-NMR (CDCI3) 6: 1.41 (3H, d, J= 5.5 Hz), 2.12 (1H, d, J= 3.3 Hz), 2.51-2.63 (2H, m), 3.94 (3H, s), 3.95 (3H, s), 
6.92 (1 H, d, J= 8.5 Hz), 7.56 (1 d, J= 2.2 Hz), 7.69 (1 H, dd. J= 8.5, 2.2 Hz). 
Reference Example A compound 15-17: N-(3,4-dimethyibenzoyl)-propyleneimine 
oil. 

■»H-NMR (CDCI3) 5: 1.39 (3H, d, J= 5.5 Hz), 2.12 (1H, d, J= 3.3 Hz), 2.32 (6H, s), 2.49-2.61 (2H, m), 7.21 (1H, d, 

J- 7.7 Hz), 7.77 (1 H, dd, J= 7.7, 1 .8 Hz), 7.80 (1 H, d, J= 1 .8 Hz). 

Reference Example A compound 15-18: N-(3,5-dimethylbenzoyl)-propyleneimine 

3,6-Dlmethylbenzojc acid (25 g, 0.17 mol) and dimethylformamide (0. 1 mL) were added to thionyl chloride (50 
mL) at successively. The mixture was refluxed under heating for 2 h. The excess thionyl chloride was evap- 
orated under reduced pressure and to the residue was added toluene (50 mL). Toluene was evaporated under 
reduced pressure to give oily 3,5-dimethylbenzoyl chloride. A solution of propyleneimlne (14 mL, 0.18 mol) in 
tetrahydrofuran (160 mL) was added to IN aqueous sodium hydroxide solution (180 mL). 3,5-Dimethylbenzoyl 
chloride was added dropwise to this mixture at 0°C. After completion of dropwise addition, the mixture was stirred 
further for 30 min. The reaction mixture was extracted with ethyl acetate. The extract was dried, and the solvent 
was evaporated to give the title compound (31 g, 0.16 mol, yield 99%). 
oil. 

^H-NMR (CDCyS: 1.39 (3H, d, J= 5.5 Hz), 2.13 (1H, d, J- 3.7 Hz), 2.37 (6H, s), 2.47-2.62 (2H, m), 7.19 (1H, s), 
7.64 (2H, s) . 

Reference Example A compound 15-19: N-(3,4-methylenedloxybenzoyi)propylenelm!ne 
oil. 

■"H-NMR (CDCI3) 5: 1.38 (3H, d, J= 4.9 Hz), 2.11 (1H, d, J= 3.1 Hz), 2.48-2.64 (2H, m), 6.05 (2H, s), 6.86 (1H, d, 
J= 8.2 Hz), 7.48 (1 H, d, J= 1 .7 Hz), 7,65 (1 H, dd, J= 8.2, 1 .7 Hz). 
Reference Example A compound 15-20: N~(2-naphthoyl)-propyleneimine 
oil. 

■«H-NMR (CDCIs) 6: 1 ,44 (3H, d, J= 5.5 Hz), 2.22 (1 H. d, J= 3.3 Hz), 2.57-2.84 (2H. m), 7.50-7.65 (2H, m), 7.85-8.00 
(3H, m), 8.06 (1H, dd, J= 8.6. 1.5 Hz), 8.59 (1H, s). 

Reference Example A compound 15-21 : N-(4-fluoroben2oyl)-propyleneimine 
oil. 

^H-NMR (CDCI3) 5: 1.39 (3H, d, J= 5.2 Hz), 2.14-2.15 (1H, m), 2.52-2.63 (2H, m), 7.08-7.19 (2H, m), 8.00-8.10 
(2H,m). 

Reference Example compound A 15-22: N-(3-cyclopentyloxy-4-methoxybenzoyl)propylenelmine 
Oil 

1H-NMR (CDCis) 5: 1 .40 (3H, d, J= 5.1 Hz), 1 .54-1 .68 (2H, m), 1 .73-2.06 (6H, m), 2.11 (1 H, d. J= 3.3 Hz), 2.51 -2,63 
(2H, m), 3.91 (3H, s), 4.79-4.90 (1 H, m), 6.90 (1 H, d, J= 8.4 Hz), 7.55 (1 H, d, J= 1 .8 Hz), 7.65 (1 H, dd, J= 8.4, 1 .8 Hz). 
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Reference Example A 16 

1-(2-chlorophenyl)-2-(4-pyridyl)ethanone 

[0457] A solution of diisopropylamine (15 mL) in anhydrous tetrahydrofuran (100 mL) was cooled at -50°C and 1 .6 
M n-butyllithium/hexane solution (69 mL) was added dropwise with stirring. After completion of dropwise addition, the 
mixture was stirred for 10 min and a solution of y-plcoline (20 g) in anhydrous tetrahydrofuran (10 mL) was added 
dropwise at -SO^'C. The mixture was stirred for 1 h and a solution of N-(2-chlorobenzoyl)propyleneimine (20 g) in an- 
hydrous tetrahydrofuran (1 0 mL) was added dropwise at -1 0°C. After completion of dropwise addition, the mixture was 
stirred for at room temperature for 2 h . To the reaction mixture was added water (1 00 mL) and the mixture was extracted 
with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. The residue was 
purified by silica gel column chromatography (hexane-ethyl acetate=1 :1) to give the title compound (1 6 g, yield 71 %). 
oil. 

(CDCI3) 5: 4.28 (2H, s), 7.20 (2H, d, J= 6.2 Hz), 7.28-7.39 (1 H, m), 7.41 -7.48 (3H, m), 8.56 (2H, d. 6.2 Hz). 
Reference Example A 17 

[0458] In accordance with Reference Example A 16. N-(3-chlorobenzoyl)propyleneimlne, N-(4-chlorobenzoyl)-pro- 

pyleneimine, N-(2-methylbenzoyl)propyleneimlne, N-(3-methylbenzoyl)propyleneimine, N-(4-methylbenzoyl)-propyle- 
nelmine, N-(2-methoxybenzoyl)propyleneimine, N-(3-methoxybenzoyl)propyleneimine. N-(4-ethylbenzoyl)-propylene- 
Imine, N-[4-(1 -methylethyl)ben2oyl]propyleneimine, N-[4-(1 ,1 -dimethylethyl)benzoyl]propylenelmine, N-(4-propylben- 
zoyl)propylenelmine, N-(4-butylbenzoyl)propy[eneimine, N-(4-hexylbenzoyl)propyleneimine, N-(4-trlfluoromethoxy- 
benzoyl)propyleneimine, N-(4-trifluoromethylbenzoyl)propyleneimine, N-(3,4-dimethoxybenzoyl)propyleneimine, 
N-(3,4-dimethyibenzoyl)-propyleneimine, N-(3,5-dimethylbenzoyl)propylenelmine, N-(3,4-methylenedloxybenzoyl) 
propylenelmine, N-(2-naphthoyl)-propyleneimlne and N-(3-cyclopentyloxy-4-methoxybenzoyl)-propyleneimine, In- 
stead of N-(2-chlorobenzoyl)propyleneimlne, the following Reference Example A compounds 17-1 to 17-21 were syn- 
thesized. 

Reference Example A compound 17-1 : 1-(3-chlorophenyf)-2-(4-pyridyl) ethanone 
melting point: 79-80°C. 

Reference Example A compound 17-2: 1-(4-chlorophenyl)-2-(4-pyridyl)ethanone 
melting point: 93-94''C. 

Reference Example A compound 17-3: 1-(2-methylphenyl)-2-(4-pyrldyl)ethanone 
oil. 

""H-NMR (CDCI3) 5: 2.48 (3H, s), 4.23 (2H, s), 7.19 (2H, d, J= 6.2 Hz), 7.24-7.47 (3H, m), 7.73 (1H, d, J= 7.7 Hz), 
8.56 (2H, d, J= 6.2 Hz). 

Reference Example A compound 17-4: 1-(3-methylphenyl)-2-(4-pyridyl)ethanone 
melting point: llS-He^C. 

Reference Example A compound 17-5: 1-(4-methylphenyl)-2-(4-pyrldyl)ethanone 
melting point: 11 0-111 °C. 

Reference Example A compound 17-6: 1-(2-methoxyphenyl)-2-(4-pyridyl)ethanone 
oil. 

^H-NMR (CDCI3) 8: 3.92 (3H, s), 4.30 (2H, s), 6.95-7.07 (2H, m), 7.17 (2H, d, J= 5.9 Hz), 7.50 (1H, ddd, J= 8.4, 

7.3, 1 .8 Hz), 7.73 (1 H, dd, J= 7.7, 1 .8 Hz), 8.53 (2H, d, J= 5.9 Hz). 

Reference Example A compound 17-7: 1 -(3-methoxyphenyl)-2-(4-pyridyl)ethanone 

oil. 

•^H-NMR (CDCI3) 5: 3.86 (3H. s), 4.28 (2H, s), 7.14 (1H, ddd, J= 8.1. 2.6, 1.1 Hz). 7.20 (2H. d, J= 6.2 Hz). 7.36 
(1 H, dd, J= 8.1 , 7.7 Hz), 7.51 (1 H, dd. J= 2.6, 1 .5 Hz), 7.58 {1 H, ddd. J= 7.7, 1 .5, 1 .1 Hz), 8.57 (2H. d, J= 6.2 Hz). 
Reference Example A compound 1 7-8: 1 -(4-ethylphenyl)-2-(4-pyridyl) ethanone 
melting point: 87-89°C. 

Reference Example A compound 17-9: 1-[4-(1-methylethyl)phenyl]-2-(4-pyridyl)ethanone 
melting point: 86-88*'C. 

Reference Example A compound 17-10: 1-[4-(1 ,1 -dimethylethyl)-phenyl]-2-(4-pyridyl)ethanone 

A solution of diisopropylamine (15 mL, 0.11 mol) in anhydrous tetrahydrofuran (100 mL) was cooled to -60°C, 
1 .6 M n-butyllithium-hexane solution (69 mL, 0.11 mol) was added dropwise with stirring. After completion of drop- 
wise addition, the mixture was stirred for 10 mIn, and then a solution of 7-picoIine (9.3 g, 0.10 mol) in anhydrous 
tetrahydrofuran (1 0 mL) was added dropwise at -30°C. The mixture was stirredfor 1 h, asolution of N-[4-(1 .1 -dlnneth- 
ylethyl)benzoyl]-propyleneimi;^e (22 g, 0.10 mol) in anhydrous tetrahydrofuran (10 mL) was added dropwise at 
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-30°C. After completion of dropwise addition, the temperature of the mixture was increased gradually to room 
temperature and the mixture was stirred for 2 h. To the reaction mixture was added water (100 mL), the mixture 
was extracted with ethy! acetate. The extract was washed with water, and after drying, the solvent was evaporated. 
The residue was purified by silica gel column chromatography (hexane-ethyl acetate, 1:1) and recrystallized from 
diisopropyl ether-hexane to give the title compound (11 g, yield 43%). 
melting point: 75-76''C. 

Reference Example A compound 17-11: 1 -(4-propylphenyl)-2-(4-pyrldyl)ethanone 
melting point: 71-72'='C. 

Reference Example A compound 17-12: 1-{4-butylphenyl)-2-(4-pyridyl)ethanone 
melting point: 41-43°C. 

Reference Example A compound 17-13: 1-{4-hexylphenyl)-2-(4-pyridyl)ethanone 
melting point: 67-58°C. 

Reference Example A compound 17-14: 2-(4-pyridyl)-1-(4-trifluoromethoxyphenyl)ethanone 
melting point: 65-66°C. 

Reference Example A compound 17-15: 2-(4-pyridyl)-1-(4-trlfiuoromethylphenyl)ethanone 
melting point: 94-95°C. 

Reference Example A compound 17-16: 1 -(3,4-dimethoxyphenyl)-2-(4-pyridyl) ethanone 
melting point: 110-111°C. 

Reference Example A compound 17-17: 1-(3,4-dimethylphenyl)-2-(4-pyridyl)ethanone 

melting point: 81-83°C. 

Reference Example A compound 17-18 

1-(3,5-dimethy!phenyl)-2-(4-pyridyl)ethanone 

A solution of diisopropylamine (15 mL, 0.11 mol) In anhydrous tetrahydrofuran (100 mL) was cooled to -50^*0, 
1 .6 M n-butyllithium-hexane solution (69 mL, 0.11 mol) was added dropwise with stirring. After completion of drop- 
wise addition, the mixture was stirred for 10 min, and a solution of y-picollne (9.3 g, 0.10 mol) in anhydrous tet- 
rahydrofuran (1 0 mL) was added dropwise at -30°C. The mixture was stirred for 1 h, a solution of N-(3,5-dimeth- 
ylbenzoyl)propyleneimine (19 g, 0.10 mol) in anhydrous tetrahydrofuran (10 mL) was added dropwise at -30°C. 
After completion of dropwise addition, the temperature of the mixture was gradually raised to room temperature 
and the mixture was stirred for 2 h . To the reaction mixture was added water ( 1 00 mL) and the mixture was extracted 
with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. The residue 
was crystallized from diisopropyl ether-hexane to give the title compound (13 g, yield 58%). 
melting point: 90-91 °C. 

Reference Example A compound 17-19: 1-(3,4-methylenedioxyphenyl)-2-(4-pyridyl)ethanone 

melting point: 126-1 27°C. 

Reference Example A compound 17-20: 1 -(2-naphthyl)-2-(4-pyridyl)ethanone 
melting point: 114-115°C. 

Reference Example A compound 17-21: 1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethanone 
melting point: 87-89°C. 

Reference Example A 18 

[0459] In accordance with Reference Example A 17, the following Reference Example A compound 18-1-18-9 were 
synthesized using y-picoline instead of p-picoline. 

Reference Example A compound 18-1 : 1-(2-chlorophenyl)-2-(3-pyridyl)ethanone 

■^H-NMR (CDCI3) 6: 4.28 (2H, s), 7.18-7.49 (5H, m), 7.59-7.67 (1H, m), 8.47-8.56 (2H, m). 

Reference Example A compound 18-2: 1-(3-chlorophenyl)-2-(3-pyridyl)ethanone 

oil 

''H-NMR (CDCI3) 5: 4.29 (2H, s), 7.25-7.34 (1H, m), 7.44 (1H, t. J= 7.7 Hz), 7.54-7.63 (2H, m), 7.90 (1H, dt, J= 

7.7, 1 .5 Hz), 8.00 (1 H, dd, J= 1 .8. 1 .5 Hz), 8.49-8.57 (2H, m). 

Reference Example A compound 18-3: 1-(4-chlorophenyl)-2-(3-pyrldyl)ethanone 

1H-NMR (CDCI3) 6: 4.27 (2H, s), 7.24-7.31 (IN, m), 7.47 (2H, d, J- 8.8 Hz), 7.55-7.63 (1H, m), 7.96 (2H, d, J= 8.8 
Hz), 8.46-8.53 (2H, m) . 

Reference Example A compound 18-4: 1-(2-methylphenyl)-2-(3-pyridyl)ethanone 
oil. 

1H-NMR (CDCI3) 6: 2.47 (3H, s), 4.23 (2H, s), 7,18-7.47 (5H, m), 7.73 (1H, d, J= 7.7 Hz), 8.47-8.66 (2H, m). 
Reference Example A compo^und 18-5:1 -(3-methylphenyl)-2-(3-pyridyl)ethanone 
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oil. 

^ IH-NMR (CDCI3) 5: 2.43 (3H, s), 4.29 (2H, s), 7.17-7.36 (1 H, m), 7.36-7.46 (2H, m), 7.58-7.66 (1 H. m), 7.78-7.86 
. (2H.-m) , 8.50-8.56 (2H, m). 

Reference Example A compound 18-6: 1-(4-methylphenyl)-2-(3-.pyrldyl)ethanone 
5 , melting point: 72-74''C. 

Reference ExampJe A compound 18-7: 1-(3-methoxyphenyl)-2-(3-pyndyl)ethanone 

oil. - . . : 

^H-NMR (CDCI3) 5: 3.86 (3H, s), 4.29 (2H, s), 7.14 (1H, ddd, J= 8.1, 2.6, 1.8 Hz), 7.28 (IH, dd, J= 7.3, 4.8 Hz), 
7.40 (IH, dd, J= 8.1, 7.7 Hz), 7.53 (1 H, dd, J= 2.6, 1.8 Hz), 7.58-7.65 (2H, m), 8.50-8.55 (2H, m). 
10 Reference Example A compound 1 8-8: 1 -[4-(1 , 1 -dimethylethyl)phenyl]-2-(3-pyfidyl)ethanone 

oil. 

IH-NMR (CDCI3) 6: 1.34 (9H, s), 4.28 (2H, s), 7.22-7.31 (IH, m), 7.50 (2H, d, J= 8.4 Hz), 7.56-7.65 (1H, m), 7.96 
(2H, d, J- 8.4 Hz), 8.48-8.55 (2H, m). 

Reference Example A compound 18-9: 1 -(3,6^dimethylphenyl)-2-(3-pyridyl)ethanone 
^5 oil. 

■»H-NMR (CDCI3) 5: 2.38 (6H, s). 4.27 (2H, s), 7,24-7.30 (2H, m), 7.58-7.63 (3H, m), 8.50-8,52 (2H, m). 
Reference Example A 19 

20 [0460] in accordance with Reference Example A 1, the following Reference Example A compound 19 was synthe- 
sized using ethyl 4-dimethylamlnobenzoate instead of ethyl p-anisate. 



Reference Example A compound 19: 1-(4-dimethylaminophenyl)-2-(4-pyridyl)ethanone 
melting point: 189-192°G. 

25 

Reference Example A 20 

1- (4-fluorophenyl)-2-(4-pyridyl)ethanone 

30 [0461] A solution of dllsopropylamine (29 mL) in anhydrous tetrahydrofuran (300 mL) was cooled to -78°C, and 1 .6 
M n-butylllthium/hexane solution (140 mL) was added dropwise with stirring. After completion of dropwise addition, the 
mixture was stirred for 1 0 min, and then a solution of y-picoline (21 g) in anhydrous tetrahydrofuran (50 mL) was added. 
The reaction mixture was stirred at -10*'C for 30 mIn. The reaction solution was cooled to -78°C and a solution of 
N-(4-fluorobenzoyl)propylenelmlne (36 g) In anhydrous tetrahydrofuran (50 mL) was added dropwise. After completion 

35 of dropwise addition, the mixture was stirred at room temperature for 3 h. To the reaction mixture was added water 
(1 00 mL) and extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was evap- 
orated. The residue was crystallized from diisopropyl ether to give the title compound (28 g, yield 66%). 
melting point: 90-91 °C. 

40 Reference Example A 21 

4-{methylthio)thiobenzamide 

[0462] 4-Methyithiobenzonitriie (12 g) was dissolved in a solution (130 mL) of 4N hydrogen chloride in ethyl acetate. 
45 To this solution was added 0,0-diethyl dithiophosphate (15 mL) and the mixture was stirred at room temperature for 
22 h. To the reaction mixture was added water (1 00 mL), and the mixture was extracted with ethyl acetate. The insoluble 
material was filtered off and the filtrate was washed with saturated brine, dried and the solvent was evaporated. The 
residue was recrystallized from ethyl acetate to give the title compound (10 g, yield 67%). 
melting point: 176-1 78''C. 

50 

Reference Example A 22 

[0463] In accordance with Reference Example A 6 and respectively using 1 -(2-chlorophenyl)-2-(3-pyridyl)ethanone, 
1 -(3-chlorophenyl)-2-(3-pyridyl)ethanone, 1 -(4-chlorophenyl)-2-(3-pyrjdyl)ethanone, 1 -(2-methylphenyl)-2-(3-pyridyl) 
55 ethanone, 1-(3-methylphenyl)-2-(3-pyridyl)ethanone, 1-(4-methylphenyl)-2-(3-pyridyl) ethanone, 1 -(3-methoxyphe- 
nyl)-2-(3-pyridyI)ethanone, 1-[4-(1 ,1-dimethylethyl)pheny!]-2-(3-pyrldyl)ethanone, 1 -(3,5-dimethylphenyl)-2-(3-pyridyl) 
ethanone, 1-(2-chlorophenyl)-2-(4-pyridyl)ethanone, 1-(3-chlorophenyl)-2-(4-pyridyl)ethanone, 1-(4-chlorophenyl)- 

2- (4-pyridyl)ethanone, 1 -(2-methylphenyl)-2-(4-pyridyl)ethanone, 1 -(3-methylphenyl)-2-(4-pyridyl)ethanone, 1 -(4-me- 
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thy!phenyl)-2-(4-pyridyl) ethanone, 1-(2-methoxyphenyl)-2-(4-pyridyI) ethanone, 1 -(3-methoxyphenyl)-2-(4-pyr!dyl) 
ethanone,1 -(4-ethylphenyl)-2-(4-pyridyl)ethanone,1 -[4"(1 -methylethyl)phenyl]-2-^ 

ylethyl)phenylJ-2-(4-pyndyl)ethanone, 1-(4-propylphenyl)-2-(4-pyridyl)ethanone, 1-(4-butylphenyl)-2-(4-pyridyl)eth- 
anone, 1 -(4-hexylphenyl)-2-(4-pyridyI)ethanone, 2-(4-pyridyl)-1 -(4-trifluoromethoxyphenyl)ethanone, 2-(4-pyridyl)- 
1-(4-trif!uoromethylphenyl)ethanone, 1-(4-dimethylaminophenyl)-2-(4-pyridy})ethanone hydrobromide, 1-(3,4-dimeth- 
oxyphenyl)-2-(4-pyridyi)ethanone, 1 -(3,4-dimelhylphenyl)-2-(4-pyridyl)ethanone, 1 -(3,5-dimethylphenyl)-2-(4-pyridyl) 
ethanone, 1 -(3,4-methyienedioxyphenyi)-2-(4-pyridyl)ethanone, 1 -(2-naphthyl)-2-(4-pyridyl)elhanone, 1 -(4-fluorophe- 
nyl)-2-(4'pyridyi)ethanone and 1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl) ethanone instead of 1 -(4-methoxy- 
phenyl)-2-(3-pyridyj)ethanone, the following Reference Example A compounds 22-1 to 22-33 were synthesized. 

Reference Example A compound 22-1 : 2-bromo-1 -(2-chlorophenyl)-2-(3-pyridyl)ethanone hydrobromide 
melting point: SS-QO^'C. 

Reference Example A compound 22-2: 2-bromo-1-(3-chlorophenyl)-2-(3-pyridyl)ethanone hydrobromide 
melting point: 164-1 66"='C 

Reference Example A compound 22-3: 2-bromo-1-(4-chlorophenyl)-2-(3-pyridyl)ethanone hydrobromide 
Used in the next reaction without purification. 

Reference Example A compound 22-4: 2-bromo-1 -(2-methylphenyl)-2-(3-pyridyl)ethanone hydrobromide 
Used In the next reaction without purification. 

Reference Example A compound 22-5: 2-bromo-1-(3-methyiphenyl)-2-(3-pyridyl)ethanone hydrobromide 
Used In the next reaction without purification. 

Reference Example A compound 22-6: 2-bromo-1-(4-methylphenyl)-2- (3-pyridyl) ethanone hydrobromide 
melting point: 96-98°C. . . , . . 

Reference Example A compound 22-7: 2-bromo-1 -(3-methoxyphenyl)-2-(3-pyr{dyl)ethanone hydrobromide 
Used In the next reaction without purification. 

Reference Example A compound 22-8: 2-bromo-1-[4-(1 ,1-dimethylethyl)phenyl]-2-(3-pyridyl)ethanone hydrobro- 
mide 

melting point: 190-194°C. 

Reference Example A compound 22-9: 2-bromo-1-(3,5-dlmethylphenyl)-2-(3-pyridyl)ethanone hydrobromide 
melting point: 195-1 97°C. 

Reference Example A compound 22-10: 2-bromo-1-(2-chioropheny[)-2-(4-pyndyt)ethanone hydrobromide 
melting point: 157-159''C. 

Reference Example A compound 22-11: 2-bromo~1-(3-chlorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 178-1 81 ''C. 

Reference Example A compound 22-12: 2-bromo-1-(4-chlorophenyl)-2-(4-pyrldyl)ethanone hydrobromide 
melting point: 189-1 93°C. 

Reference Example A compound 22-13: 2-bromo-1-(2-methylphenyl)-2-(4-pyrldyl)ethanone hydrobromide 
melting point: 183-1 86°C. 

Reference Example A compound 22-14: 2-bromo-1-(3-methylphenyl)-2-(4-pyrldyl)ethanone hydrobromide 

Used in the next reaction without purification. 

Reference Example A compound 22-15: 2-bromo-1 -(4-methylphenyt)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 111-113°C. 

Reference Example A compound 22-16: 2-bromo-1 -(2-methoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 168-1 71 °C. 

Reference Example A compound 22-17: 2-bromo-1 -(3-methoxyphehyl)-2-(4-pyridyl)ethanone hydrobromide 
Used in the next reaction without purification. 

Reference Example A compound 22-18: 2-bromo-1-(4-ethylphenyl)-2-(4-pyrldyi)ethanone hydrobromide 
melting point: 170-1 73°C. 

Reference Example A compound 22-19: 2-bromo-1-[4-(1-methylethyl)phenyl]-2-(4-pyridy!)ethanone hydrobro- 
mide melting point: 185-188°C. 

Reference Example A compound 22-20: 2-bromo-1 -[4-(1 , 1 -dimethylethyl)phenyi]-2-(4-pyridyl)ethanone hydrobro- 
mide 

1-[4-(1,1-Dimethylethyl)phenyl]-2-(4-pyridyl)ethanone (10 g, 39 mmol) was dissolved In acetic acid (40 mL) 
and bromine (2.0 mL, 39 mmol) was added. The mixture was stirred at BO^'C for 3 h. The reaction mixture was 
cooled with iced water and the precipitated crude crystals were collected by filtration. The crude crystals were 
washed with ethyl acetate to give the title compound (9.6 g, yield 81 %). 
melting point: 209-21 2''C. 

Reference Example A compound 22-21: 2-bromo-1-(4-propylpheny()-2-(4-pyridyl)ethanone hydrobromide 
melting point: 167-170*'C. 
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Reference Example A compound 22-22: 2-bromc5-1-(4-butylphenyl)-2-{4-pyridy!)ethanone hydrobromlde 
melting point: 158-161°C. 

Reference Example A compound 22-23: 2-bromo-1-(4-hexylphenyI)-2-(4-pyridyl)ethanone hydrobromide 
meiting point: 153-155°C. 

Reference Example A compound 22-24: 2-bromo-2-(4-pyridyl)-1-(4-trifluoromethoxyphenyl)ethanone hydrobro- 
mide 

Used in the next reaclion without purification. 

Reference Example A compound 22-25: 2-bromo-2-{4-pyridyl)-1 -(4-tnfluoromethylphenyl)ethanone hydrobromide 
melting point: 190-1 94^*0. 

Reference Example A compound 22-26: 2-bromo-1-{4-dimethylaminophenyl)-2-(4-pyridyl)ethanone dihydrobro- 
mide 

melting point: 163-167°C. 

Reference Example A compound 22-27: 2-bromo-1-(3,4-dimethoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 174-175°C. 

Reference Example A compound 22-28: 2-bromo-1-(3,4-dimethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 196-199°C. 

Reference Example A compound 22-29: 2-bromo-1-(3,5-dimethylpheny{)-2-(4-pyridyl)ethanone hydrobromide 

1-"(3,5-Dimethylphenyl)-2-(4-pyridyl)ethanone (7.0 g, 31 mmol) was dissolved in acetic acid (35 mL) and bro- 
mine (1 ,6 mL, 31 mmol) was added. The mixture was stirred at 80*C for 3 h. Ethyl acetate was added to the residue 
and the precipitated crude crystals were collected by filtration. The crude crystals were washed with ethyl acetate 
to give the title compound (1 6 g, yield 96%). 
melting point: 216~219°C. 

Reference Example A compound 22-30: 2-bromo-1-(3,4-methylenedioxyphenyl)-2-(4-pyridyi)ethanone hydrobro- 
mide 

melting point: 211-214°C. 

Reference Example A compound 22-31: 2-bromo-1-(2-naphthyl)-2-(4-pyridyI)ethanone hydrobromide 
melting point: 149-1 52°C. 

Reference Example A compound 22-32: 2-bromo-1-(4-fluorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: ISS-lsg^C. 

Reference Example A compound 22-33: 2-bromo-1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethanone 

hydrobromide 

melting point: 168-170°C. 

Reference Example A 23 

[0464] In accordance with the method described in Reference Examples A 8-1 2, JP-A-61 -1 0580 and USP 4,61 2,321 , 
Reference Example A compounds 23-1 to 23-294 and 23-295 to 23-349 shown in the following Tables 8 to 31 were 
synthesized. 



.1354603A1J_> 



76 



EP 1 354 603 A1 



Table 8 



Reference Example A 
Compound * 




additives 


m.p. / 12 


23-1 








HCI 


260 


23-2 


-NHCO"<^ 


O- 




HCJ 


244-S46 


23-3 


-NHCO—v IJ 






HCJ 


255-256 


23-4 


-NHCO-< J 

S 






HCI 


275 


23-5 


-NHCO-<( ) 


0~ 






233 


23-6 


-NHCOM6 






21S-220 


23-7 


-NHCOMe 


Me 






218*220 


23-8 








2HCt 


145-148 


23-9 


-nhcohCn 








238 


23-10 


-NHCOCHa-^^ 








228-230 


23-11 


-NHCO(CH2)2--Q 




o- 




215-217 


23-12 


-NHCO(CH2)2Me 








196-200 


23-13 


-NHCO(CH2>3Me 








205-206 


23-14 


-NHCO(CH2)4Me 








175-177 


23-15 


•NHCOCMea 








219-220 


23-16 


-NHCO-Q 




MeO-Q>- 


HQ 


268-270 


23-17 


-NHCOHfjl 




MeO-^^— 


HQ 


243-246 
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Table 9 



1 ->-R, 



Reference Example A 
Compound 






additives 


m.p. / C 


^o* < o 








HCI 


237-239 




-NHCO-<J^ 






HCt 


220-223 


23-20 










184-185 


23-21 


•NHCO{CH2)2^ 






214-216 


... ... 23-.22.. . 


. -NHCD(CH2)2Me 








197-198 


23-23 


-NHCO{CH2)3Me 




MeO-Q— 




188-190 


23-24 


-NHCO(CH2)4Me 








167-1 69 


23-25 


-NHCOCMea 








245-248 


23-26 










237-238 


23-27 


-NHCOnfT) 








240 


23-28 


-NHCO-/jl 








240 


23-29 










233-234 


23-30 


-NHCO<CH2)2-^5 


Vrss/ 






214-216 


23-31 


-NHCOCMea 








206-2O8 


23-32 






o- 




247 


23-33 


-NHCO(CH2)2Me 








212-214 


23-34 


-NHCO(CH2)3Me 








232-234 


23-35 


-NHCO(CH2)4Me 








245-246 
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Table 10 



nee Example A r 
)und ^ 






m,p. / *c 


23-36 








2 1 9-zza 


23-37 


-NHCOCHgMe 




MeO-/"\- 


254-256 


23-38 






MeO-nQ^ 


255-257 


23-39 


K.ILJ 






278-280 


23-40 


-NHCOMe 


<rv- 




266-268 


23-41 


'NHCOCH^Me 






241-242 


23-42 


-NH2 






286-288 


23-43 


-NHCOMe 


<ry_ 




260-261 


OO A 
^»3-^4 








226-227 


23-45 


-NHCOMe 




a 


217-219 


23-46 


-NHCOCHaMe 




CI 

V 


228-229 


23-47 


-NHCOMe 




Me 

b- 


235-236 


23-48 


-NHCOCHiMe 




M© 


239-241 


23-49 


-NHCOMe 






290-293 


23-50 


-NHCOCH2Me 




5- 


289-290 


23-51 


-NHCOMe 




Me 


287-289 
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Table 11 

5 

Rbv-S 

10 





Reference Example A r 
Compound * 






m.p. / 1: 


15 


23-52 


-NHCOCHaMe 




Me 


258-260 




23-53 


-NHCOMe 




ci-Q- 


317-320 


20 


23-54 


-NHCOCHgMe 






257-259 




23-55 


-NHCOMe 






308-309 




23-56 


-NHCOCHaMe 






249-250 


25 


23-57 


-NH2 




CI 


228-230 


30 


23-58 








231-232 




23-59 


-NH2 






256-258 


35 


23-60 


-NH2 




Me 


255-258 




23>61 


-NH2 




a-O- 


>300 




23-62 


-NHa 






296-298 


40 


23-63 


-N»C[Me)NMe2 






129-131 




23-64 


-NHCOMe 






262-264 


45 


23-65 


-NHCOMe 




MeO 


236-239 




23-66 


-NHGOCHaMe 




MeO 


222-224 


50 


23-67 


-NHCO-^ 




MeO 


236*239 



55 



80 
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Table 12 



Reference Example A r„ 
Compound 






m.p. /x: 


23-66 


"NHCOMe 




MeO 


234-236 


23-69 


-NHCOCHaMe 




MeO 


237-239 


23-70 






MeO 


220-222 


23-71 


-NHCOMe 






294-297 


23-72 


-NHCOCHaMe 




o- 


267-269 


23-73 


-h4{CH5Me)COMe 




MeOH^— 


143-144 


23-74 


-N{(CH2)4Me)C0Me 






111-113 


23-75 








.162-164 


23-76 






MeO 

O- 




23-77 


-NHa 




MeO 


232-234 


23-78 


-NHj 




o- 


236-239 


23-79 


-NHa 




<^ 


232-235 


23-80 








287-289 


23-81 








330-333 


23-82 


-NHCO-Cl 


n3- 




292-294 
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Table 13 



1 



Reference Example A 
Compound 



m.p. 



23-83 
23-84 
23-85 

23-86 
23-87 
23-88 

23-B9 

23-90 
23-91 

23-92 

23-93 

23-94 

23-95 
23-96 

23-97 
23-98 



-NHCO-^^OMe N^^* 
-NHCOMe €3~ 



-NHCOMe 
-NHCOMe 

COMe 
-NHCOMe 



MeO-^3~~ 
HO-O- 

Me 
Me 

o 

HO-O- 

Me 

Me 
OMe 
pM 

d- 

-NHC0(CH2)4C1 ^^3" ^^^""0^ 



-NHCOMe 
-NH2 

•NHCOMe 
-NH2 

-NHCOMe 



OMe 



346-348 
308-310 
323-326 

259-261 
292-293 
161-163 

235-237 

254-257 
274-277 

237-239 

265-287 

235-238 

272-274 

213-215 
259-261 
228-229 
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Table 14 



Reference Example A 
Compound 




23-99 


-NHCOMe 






254-257 


23-100 


-v> 

0 




MeO-Q~ 


159-160 








ikj ^^^^ 


278-281 


23-102 






MeO-^_J>— 


295-297 


23-103 


S 






262-264 


23-104 








266-269 


23-105 


•NHCOCHMes 






227-230 


23-106 


-NHCOCMea 


if—A 


MeO"^^— 


254-256 


23-107 


-NHCOCHaCHMes 




MeO-(Q>— 


261-262 


23-108 


'NHCONH(CH2)2^^e 


0- 




215-219 


23-109 


-NH2 


0- 


MeCH^-^^— 


285-288 


23-110 


-NHCOMe 


0- 




294-295 


23-111 


-NHCOMe 






206-20S 


23-112 


-NHCOMe 




Me{CH2)30"Q~ 


201-203 


23-113 


-NHCOMe 


0- 


Me(CH2)6CHQ)— 


210-212 


23-114 


-NHCO(CH2)3CI 


0- 


MeO-<^— 


191-194 
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5 Table 15 

RbvS 

10 





Reference Example A r 
Compound 


Rb 


Re 


m.p./t: 


15 


23-1 15 


o 


— 


M«0-^^JJ — 


133-135 




23-116 


-NHCO(CH2)5CI 






223-225 


20 


23-117 


Me 

-NHCO^ 
Me 






351-352 


25 


23-118 


-NHCOMe 




MeO 


265-267 


23-119 


-NHCOMe 




Me 


248-250 


30 


23-120 


-NHCOMe 






295-297 


23-121 


-NHCO(CH2>2COOCH2Me 






261-264 




23-122 


*MHCO(CH2)2COOH 






334-336 


35 


23-123 








267-269 




23-124 






MeO 
MeO-^^— 


218-219 


40 


23-125 






Me 
Me-Q- 


248-250 




23-126 


-NH2 






273-275 


45 


23-127 


-NHCOWe 






295-296 


50 


23-128 


-NHCOMe 




Me 

0- 

Me 


284-236 




23-129 


-NHCOMe 




MesN-^— 


289-291 



55 
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Table 16 



Reference Example A o 
Compound ^ 



Re 



. additives 



m.p./-t: 



23-130 -NHCOCHWJe^ MesCH^-^^— 
23-131 -NHCOCM63 N^"^ MesCH'-Q— 

-NHC0NH(CH2)2Me MezCH-Q— 



23-132 



23-133 



-NH2 



23-134 *NH2 
23-135 -CHgCOOCHsMe 

23-136 -CHaNHCO-^^ ^^^^ 

23-137 -NHCOMe 

23-138 -NHCOCHMeg 

23-139 -NHCOCMeg 

23-140 -NHCOMe 

23-141 -NHCOCHMez 

23-142 -NHCOCMes 

23-143 -NH2 

23-144 -NH2 

23-145 -CH2COOH 

23-146 -CHgCONHMe 




HCI 



284-285 
293-295 
287-288 

242-244 

309-31 1 
150-152 
150-151 
280-281 
303-304 
317-319 

342-345 
297-298 

313-315 

254-257 

261-264 

135-137 
129-130 
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Table 1? 



1 '> 



Reference Example A R. 
Compound 



23-147 

23-148 

23-149 

23-150 

23-151 

23-152 

23-153 

23-154 

23-1SS 

23-156 

23-157 

23-158 

23-159 

23-160 

23-161 

23-162 

23-163 

23-164 

23-165 



-Me 

-NHCOMe 

-NHCOCHMea 

-NHCO-^^ 

-NHCOMe 

-NHCOMe 

-NHCOMe 

-NHCOCHMez 

-NHCOCF3 

-NHCONHCHaMe 

-NHCONHCHaMe 

-NH2 

-NHa 

-NHz 

-NH2 

-COOH 

-NHCOCHzMe 

-NHCO-Q 



Me(CH2)2-^3~ 

Me(CH2)2-^J— 
Me(CH2)3-Q— 

CF3O-O- 

CF3OHO- 
MeO^Q- 

MeaCH-^^— 
Me(CH2)2-0— 

Me(CH2)5-0- 



MeO- 



132-133 
256-258 
269-272 
240-242 

259- 261 
237-239 
296-298 
285-286 

260- 262 
224-226 
181-183 
240-242 
204-206 
178-179 
262-264 
141-143 
295-297 
292-294 

326-328 
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Table 18 



Reference Example A o 
Compound ^ 








23-166 


-NHCO-^N 






326-329 


23-167 


-NHCOCH2--Q 






277-279 


23-168 


-nhcohQ 






309-311 


23-169 


-NHCONHCHgMe 






289-292 


23-170 


kit t^^^^K It J • t \ k< 

-NHCONH(CH2)2Me 






212-214 


23-171 


-NHC0CH20Me 






248-249 


23-172 


-KiHCOMe 




3 \— / 


228-230 


23-173 


-NHCOCHgMe 






244-246 


23-174 


-NHCOCHMes 








23-176 


-NHCOCHg-C^ 


rv- 


3 \ „ jf 


204-206 


23-176 


-NHCO-^^ 






216-218 


23-177 








218-220 


23-178 








251-253 


23-179 


-NHCO-^N 


a- 




271-273 


23-180 


-NHCONHCHgMe 






302-305 


23-181 


-NHCONH(CH2)2Me 






190-192 


23-182 


-NHg 






239-241 


23-183 


-NH2 






304-306 



1354603A1J_> 



87 



EP 1 354 603 A1 



Table 19 



50 



10 


Reference Example A r. 
Compound 


Rb 


Rc 






23-184 


-NHCOMe 






328-330 


15 


23-185 


-NHCOCHsMe 






284-286 




23-186 


-NHCOCHMe^ 






274-275 


20 


23-187 


-NHCOCH2--C^ 

V mfi 




CF3-0- 


295-296 




23-188 








254-255 




23-189 






CF3-0- 


272-273 


25 


23-190 








262-264 




23-191 


-NHCO-^N 






263-264 


30 


23-192 


-NHCONHCHaMe 






206-207 




23-193 


-NHCONH{CH2)2Me 






208-210 


35 


23-194 


-NHCOCHaMe 




Me 


291-293 


40 


23-195 


-NHCOCHMea 




Me 
Me 


270-272 


45 


23-196 


-NHCOCH2-hQ 




Me 
Me 


226-229 



23-197 -NHCO-^]^^ 
23-198 -NHCO-Q 



n3- 



Me 
Me 



0- 



285-286 



275-278 



55 



88 



JNSDOCID: <EP 1354603A1„L> 



EP 1 354 603 A1 



Table 20 



'bv-S 



Reference Example A Rj, r^ m.pVC 

Compound ^ ° ^ y ^ 

23-199 -NHCO-^^ K!3~ C3— 267-270 

23-200 -NHCO-^N 302-304 

Me 
Me 

23-201 -NHCONHCHsMe 202-203 

Me 
Me 

23-202 -NHCONH(CH2>2Me 128-130 

Me 
Me 

23-203 -NHCOCHzOMe 220-222 





Me 
Me 




Me^ 

p- 

Me'^ 




Me 
Me 




Me 

>=^ 
Me 




Me 
Me 




Me 
Me 




Me 
Me 




Me 

0- 

Me 




Me 
Me 




Me 
Me 



23-204 -NHa < ^ V- 237-240 



23-205 -NHCOMe <:.Jr~ f >- 288-289 



23-206 -NHCOCHgMe f._V- // V- 292-293 



23-207 -NHCOCHMeg V.Jr' \ 253-2S4 



23-208 -NHCOCHa-^^ 235-238 
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Table 21 



Reference Example A r 
CoiTiDOiind * 



r\ttitjrence i 

Compound 

23-209 
23-210 



1 



additives ^^-PVt: 



23-212 



23-213 



23-211 -NHCO-^N 



-NHCONHCHzMe ^j^^ 
-NHCONH(CH2>2Me 

o- 



Me 

Me 
Me 



Me 
Me 



23-214 -COOCHgMe 

23-215 -NHCOCHgNMea 

23-216 -MHj 

23-217 -NHCOMe 

23-218 -NHCOMe 

23-21 & -NHg 

23-220 -NHCOMe 

23-221 -NHCOMe 

23-222 )r^^ 
O 



Me 
Me 

Me 
Me 



Me 
MeO 





300-301 



277-278 



278-280 



220-224 



204-206 



MeCHaOCOCHaOH^ — 
MeCHgOGOCHaO-^^— 
HOCOCHgOH^- 

MeCH20C0CH2O-^3~ 
MeCHaOCOCHaO--^^— ^^^--.^ 

N^— HOCOCHaO-^^— HCI 237-242 

MeO^ 



149-150 
230-231 
167-169 
195-197 
266-270 
181-185 
239-244 



248-250 



90 



1354603A1_L> 



EP1 354 603 A1 



Table 22 



1 



Reference Example A o 
Compound a 



additives ^-^'/^ 



23-223 -NHCOCH2OH 



23-224 -NHCOMe 



23-225 



23-228 

23-229 

23'23D 

23-231 

23-232 



-NHCOMe 



23-226 



23^227 -NHOCH2— 



-NHCO 



N 



-NHCO 
-NHCO-Q> 
-NHCO-^ 
-NMeCOMe 



23-233 -NHMe 



hAe 



Me 
Ms 



HO 



MeCOs 



Me 
Me 



ft 

0~ 



N 



Me 

Me 
Me 

Me 

Me(CH2)2-Q- 
Me{CH2)3H^- 

Me 



HCI 



243-245 
371-373 
350-351 

156-157 

171-172 

276-278 
276-277 
250-251 
241-242 
219-222 

226-227 
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Table 23 



Reference Exampie A a 
Compound * 



additives ^-P-Z^C 



23-234 -NMeCOMe 



23-235 -NMeCOMe 



23-236 -NMeCO 



23-237 -NMeCO 



23-241 



23-238 -NMeCO 



23-239 -NMeCO 



23-240 -NHCO 



/=N 



N 



-NHCO^Q 



23-242 -NHCHgMe 

23-243 -NHCO-^ 
23-244 -NHCO-^^ 



Me 

Me 

Me 
Me 

Me 
Me 

i 

Me 
Me 



Me 

Me^ 

i 

hAe 
Me 

i 

Me 
Me 

< 

Me 
Me 



0- 

B 

e 

p- 

e 

B 

B 
a 



■3- 3^ 



HCI 



HCI 



2HCI 



Hcr 



'O^ MegC-^- 2HCI 



171-174 



189-193 



210-214 



210-214 



212-214 



206-210 



2B5-287 



2HCI 264-269 



Me 



179-182 

327-329 
293-295 
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Table 24 



10 


Reference Example A r 
Compound " 






additives 






23-245 










245-247 


15 


23-246 




\s=/ 


Me 
Me 




269-270 














171-173 


20 


23-248 






MeO-vT^ — 




141-142 




23-249 








HCI 


194-196 


25 


23-250 


-NMeCO-^ 








144-145 




23-251 








2HCI 


175-178 


30 


23-252 


-NCOMe 






HCI 


184-1S7 




23-253 










128-130 


35 


23-254 




'O- 




HCI 


149-151 




23-255 










144-145 


40 


23-256 








2HCI 


151-134 




23-257 


•NMeCOMe 








186-188 



45 



50 



55 



93 
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Table 25 



Reference Example A r Ru 
Compound * 



Compound 

23-258 
23-259 

23-260 
23-261 
. 23-262 
23-263 
23-264 
23-265 
23-266 
23-267 

23-268 

23-269 
23-270 
23-271 



additives '^•P'/'C 



-NMeCOMe 

^NMeCO-^ 
/=NI 

/=^4 

-NMeGO-^J^ 

-NCOMe 
CHsMe 

-NCOMe 
CHaMe 

CHaMe^ 

-NHCHgMe 

-NHM© 

'NHCHsMe 



N 



'^^aC-^^ HCI 
MeaC--^^— HCI 



189-191 
204*206 
202-203 
136-138 



Me3C-^3^ ^ ^^^^ 169r.171, 
MegC--^^— 182-183 
MeaC-^^— HCI 

MeaC-^— HCr 
MegC-^^— 
MegCH^— 2HCI 

MegC-^— 
MesC-^^— 



184-185 

222- 224 
219-222 
159-160 

159-191 

175-176 
286-289 

223- 225 
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Table 26 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Reference Example A r 
Compound * 



additives ^"-P'/t: 



23-272 



23-273 



23-274 



23-275 



23-277 



23-278 



23-279 



23-282 



23-283 



-NCOMe 
CHsMe 



-NCOMe 



-NCO-Q 



23-276 -NH(CH2)2Me 



-NCOMe 
{CH2)2Me 

-NCO-Q 
(CH2)2Me 

N 



-fjICC 



23-280 -NH(CH2)3Me 



23-281 -NHCH 



-NCHg 
COMe 



n3- 



N 



N 



Me 
Me 

Me 

< 

Me 
Me 



Me 
Me 



Me 
Me 



0- 



Me 

Ml 



Me 




Me 
Me 



Me 

Me 

Me 
Me 



Me 
Me 



Me 



159-161 



HCl 179-184 



174-178 



177-180 



130-132 



138-140 



130-131 



165-168 



186-188 



193-195 



230-234 
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Table 27 



10 



15 



20 



25 



30 



35 



40 



Reference Example A 
Compound 



23-284 

23-285 
23-286 

23-287 

23-288 
23-289 
23-290 
23-291 
23-292 

23-293 
23-294 



-NCOMe 
*(CH2)2Me 

(CH2)2Me 

-NCOMe 
CHMe2 

-NCOMe 
(CH2)2Me 

-NH{CHa)2Me 

-NHCHMea 

-NH(CH2)2Me 

-NHCO-Q 
SO3H 

-NHCOMe 



Me 

MeO-^^ 



IVIeaC-^^— 

Me 
Me 



183-187 

137-138 

144-145 

131-132 

122-124 
142-144 
141-142 
161-163 
188-191 

131-132 
332-334 



45 



50 



55 
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Table 2S 



Reference Example A r 
Compound * 



-NCOCH=CH2 
-NHCONH-^^ 
23-297 -NHCONH"^^ 



23-295 
23-296 



23-298 
23-299 
23-300 
23-301 



23-505 



23^06 



-NHCa-^^CO^Me 
•NHCCH^-COaH 



•SMe 
•SMe 



23-302 -~-^]^SMe 

23-303 --^^SOMe 
23-304 "--^^-SOMe 



SOMe 



23^07 — ^^SOgMe 

23-308 --^^--SOaMe 

23-309 — ^^SMe 

23-310 — ^^SMe 

23-311 — ^^SOMe 

23-312 ^-"^^-SOMe 



Me 



M 



m«cmO — 

Me 
Me 

M 

Me 

Me 
Me 




m.p. / •c 



23a-238 
217-219 
296-298 
304-306 
332-335 
127-128 
125-126 

142-144 

169-170 
184-185 

199-201 

211-212 
215-217 

205-207 

115-118 
147-149 

186- 188 

187- 189 
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Table 29 



Reference Exampie A r 
Compound * 




Rc 


aadltives 




23-313 










191-194 


23-314 










202-204 


23-315 


-NHCONH-^^ 




Me 
Me 




167-169 


23-316 


-NHCOCHaCJ 






HCi 


267-269 


23-317 




\ssa/ 






227-229 


23-318 


-NKMe 




MeO-^J^ — 




185-187 


23-319 


-NHCOMe 








247-250 


23-320 






o 




179-183 


23-321 


-NHCOCH-^^ 






HCI 


232-236 


23-322 


-NHCOCHg-N^ 








234-235 


23-323 


NMez 








233-234 



23-324 



-NHCOCHH^]^ 

6 



23-325 -^^HCOgHMe MeO-^ 



175-176 



221-222 
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Table 30 



Reference Example A 
Compound 



23-326 



23^27 



23-331 -NHCCnQ^-COsNa N^)— 
23-332 -NHCO-^^COaMe 

23-533 -NHCC>^>-C02Na 



23-328 -hQ^SOsM© 

23-329 -NHCOCH2OH 
23^30 -NHCCXJHaOH 



23-334 j 



23-335 



(CH^jaCOsCHaMe 

-NCO-O 
(CHdsCOsCHgMe 



N 



23-336 -NH(CH2)2C02CH2Me 



23-337 -NHCOH^^COsH 



23^38 -^^^^O n!>- 
CHaCOzCHsMe 



Me 



Ml 



M 
Me 

p- 

Me 

Me 

Me 
Me 

Q- 

Me 
Me 

Me 
Me 

Me 

Me 

Ma 



159-131 
161-164 

194-196 

22B-230 
261-263 
386389 

300-303 
393-395 
123-125 
161-163 
161-1 62 

347^49 
166-167 



55 
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Table 31 



R^N 



Reference Example A p a. p m,r>, / ^ 

Compound ^v.p, / ^ 



-NCCr& 

f 

CHsCOaCH^Me 



23-339 H- 14e-147 

23^40 ^NHCH^COaCHaMe 



Me 

23^40 ^NHCH^COaCHgMe n13~ 142-143 

Me 



Me 

Q- 

Me 
Me 

Me 
Me 

Me 



Me 



253-256 



CO2H 

Me 

23^44 -NHCoQ-a ^0~ 

Me 

Me 
Me 

23-346 -NH(CH2)2C02CH2-^Q> W" 149-150 



350-353 



257-261 



276-279 



175-177 



23-347 -NHCONH-^]^ 

Me 

23-348 -NHCO-^-COgMe fV" 272-274 

23^49 -NHCOr^^COaH 



341-343 



ICQ 
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Reference Example A 23-128 

N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,34hiazol-2-yl]acetarTiide 

5 [0465] To asolutian of [4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]amlne (0.50 g, 1 .78 mmol) and 4-dimeth- 
ylaminopyridine (0.06 g, 0.51 mmo!) in N,N-dimethylacetam!de (5 mL) was added acetyl chloride (0.21 g, 2.67 mmol) 
• and the mixture was stirred at 80°C for 1 4 h. To the reaction mixture was poured aqueous sodium hydrogencarbonate. 
The precipitated solid was collected by filtration. The obtained solid was washed with water and dried. The crude 
crystals were recrystallized from ethanol to give the title compound (0.17 g, yield 29%). 

10 melting point: 284-286*'C. 

Reference Example A 23-133 

[4-(3,5-dimethytphenyl)-5>(4-pyridy()-1 ,3-thiazol«2-yl]amine 

15 

[0466] To a solution of 2-bromo-1 -(3,5-dimethylphenyl)-2-(4-pyridyl)ethanone hydrobromide (5.0 g, 13 mmol) and 
thiourea (1 .0 g, 14 mmol) in acetonitrile (60 mL) was added dropwise triethylamine (1 .9 ml, 1 4 mmol) and the. mixture 
was stirred at room temperature forS h. The solvent was concentrated under reduced pressure and a saturated aqueous 
sodium hydrogencarbonate soiution was added to the residue. The mixture was extracted with ethyl acetate. The 
20 organic layer was washed with water and the solvent was evaporated. The obtained crude crystals were recrystallized 
from ethyl acetate to give the title compound (2.0 g, 7.2 mmol, yield 55%). 
melting point: 242-244°C. 

Reference Example A 23-1 37 

25 . 

N-[4-[4-(1 ,1 -dimethylethyl)phenyl]-5-(4-pyrldyl)-1 ,3-thiazol-2-yl]acetamide 

[0467] To a solution of [4-[4-(1 ,1 -dlmethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.40 g, 1 .29 mmol) and 
4-dimethylaminopyridine (0.05 g, 0.39 mmol) in N,N~dimethylacetamide (4 mL) was added acetyl chloride (0.15 g, 1 .94 
30 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogen- 
carbonate and the precipitated solid was collected by filtration. The obtained solid was washed with water and dried. 
Crude crystals were recrystallized from ethanol to give the title compound (0.23 g, yield 50%). 
melting point: 280-281^C. 

35 Reference Example A 23-143 

[4-[4-(1 ,1 -dimethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine 

[0468] To a solution of 2-bromo-1-[4-(1 ,1 -dimethylethyl)-phenyl]-2-(4-pyridyl)ethanone hydrobromide (5.0 g, 12 
40 mmol) and thiourea (0,96 g, 13 mmol) in acetonitrile (60 mL) was added dropwise triethylamine (1.8 ml, 13 mmol) and 
the mixture was refiuxed for 3 h. The solvent was evaporated under reduced pressure and saturated aqueous sodium 
hydrogencarbonate solution was added to the residue. The precipitated solid was collected by filtration. The obtained 
crude crystal was recrystallized from ethanol to give the title compound (2.6 g, 8.4 mmol, yield 69%). 
melting point: 254-257°C. 

45 

Reference Example A 23-164 

IM-[4-[4-(1 ,1 -dimethylethyi)phenyl]-5-(4-pyridyl)-1 ,3-thlazol-2-yl]benzamide 

50 [0469] To a solution of [4-[4-(1 ,1 -Dimethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.50 .g, 1 .62 mmol) and 
4~dimethylamjnopyridine (0.05 g, 0.39 mmol) in N,N-dimethylacetamide (5 mL) was added benzoyl chloride (0.15 g, 
1.94 mmol), and the mixture was stirred at 80*^0 for 14 h. To the reaction mixture was poured an aqueous sodium 
hydrogencarbonate and the precipitated solid was collected by filtration. The obtained solid was washed with water 
and dried. The crude crystals were recrystallized from ethanol to -give the title compound (0.44 g, yield 66%). 

55 melting point: 292-294°C. 
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Reference Example A 23-1 65 

N-[4-[4-(1 ,1 -climethylethyl)phenyl]-5-(4-pyridyl)~1 ,3-thiazol-2-yl]nicotinamide 

5 [0470] To a solution of [4-[4-(1 J-diniethylethyl)phenyl]-5-(4~pyrldyl)-1 ,3-thlazoh2-yl]am (0.50 g, 1.62 mmol) and 
4-dimethylaminopyridine (0.06 g, 0.49 mmol) in N,N-dimethylacetamide (5 mL) was added nicolinoyi chloride hydro- 
chloride (0.43 g, 2.42 mmol) and the mixture was stirred at 70°C for 1 4 h. To the reaction mixture was poured aqueous 
sodium hydrogencarbonate solution and the precipitated solid was collected by flttration. The obtained solid was 
washed with water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.49 g, 

10 yield 73%). 

melting point: 326-328°C. 

Reference Example A 23-168 

15 N-[4-[4-(1 ,1 -dimethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]cyclopentanecarboxamide 

[0471] To a solution of [4-[4-(1 ,1-dimethylethyl)phenyi]-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.50 g, 1.62 mmol) and 
4-dimethylaminopyridine (0.06 g, 0.49 mmol) In N,N-dimethylacetamlde (5 mL) was added cyclopentanecarbonyl chlo- 
ride (0.32 g, 2.42 mmol) and the mixture was stirred at 70°C for 14 h. To the reaction mixture was poured aqueous 
20 sodium hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was 
washed with water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.43 g, 
yield 66%). 

melting point: 309-31 1°C. 
25 Reference Example A 23-1 94 

N-[4-(3,5-dimethylphenyl)-5-(4-pyrldyl)-1 ,3-thiazol-2-yl]propionamide 

[0472] To a solution of [4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.51 g, 1 .8 mmol) and 4-dimeth- 
30 ylaminopyridine (0.06 g, 0.52 mmol) in N,N-dimethyiacetamjde (20 mL) was added propionyl chloride (0.18 g, 1.96 
mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogen- 
carbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with water and 
dried. The crude crystals were recrystallized from ethanol to give the title compound (0.41 g, yield 67%). 
melting point: 291 -293*C. 

35 

Reference Example A 23-1 95 

N-[4-(3,5-dlmethylphenyl)-5-(4-pyrldyl)-1,3-thiazol-2-yl]-2-methylproplonamide 

40 [0473] To a solution of [4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.50 g, 1 .8 mmol) and 4-dimeth- 
ylaminopyridine (0.06 g, 0.53 mmol) in N,N-dimethylacetamide (20 mL) was added 2-methylpropionyl chloride (0.20 
g, 1.91 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.52 g, yield 83%). 

45 melting point: 270-272°C. 

Reference Example A 23-1 96 

N-[4-(3,5-dlmethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]-2-phenylacetamide 

50 . 

[0474] To a solution of [4-(3,5-dimethylphenyl)-5-(4~pyridyl)-1 ,3-thlazol-2-yl]amine (0.51 g, 1 .8 mmol) and 4-dimeth- 
ylaminopyridine (0.06 g, 0.52 mmol) in N,N-dtmethylacetamide (15 mL) was added 2-phenylacetyl chloride (0.32 g, 
2.0 mmol) and the mixture was stirred at 80*^0 for 14 h. To the reaction mixture was poured aqueous sodium hydro- 
gencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with water 
55 and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.33 g, yield 46%). 
melting point: 226-229''C. 
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Reference Example A 23-1 97 

N-[4-(a5-dimethylphenyl)-5-(4-pyrjdyl)-1 ,3-thiazol-2-yl]benzamide 

5 ■ [0475] Toasolutionof [4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thlazol-2-yl]amine(0.5 

ylamlnopyridine (C.06 g, 0.52 mmol) in N,N-dimethylaGetamide (20 mL) was added benzoyl chloride (0.30 g, 2. 1 5 mmol) 
and the mixture was stirred at BO'^C for 1 4 h. To the reaction mixture was poured aqueous sodium hydrogencarbonate 
solution and the precipitated solid was collected by filtration. The obtained solid was washed with water and dried. The 
crude crystals were recrystallized from ethanol to give the title compound (0.1 8 g, yield 26%). 

10 meltlnig point: 285-286°C. 

Reference Example A 23-1 98 

N-[4-(3,5-dimethyiphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]cyclopentanecarboxamlde 

15 

[0476] To a solution of I4-(3,5-dimethylphenyl)-5-(4-pyridyi)-1 ,3-thiazol-2-yl]amine (0.51 g, 1 .8 mmol) and 4-dimeth- 
ylaminopyridine (0.07 g, 0.56 mmol) in N,N-dimethylacetamide (10 mL) was added cyclopentanecarbonyl chloride 
(0.33 g. 2.47 mmol) and the mixture was stirred at 70°C for 14 h; To the reaction mixturewas poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
20 water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.41 g, yield 59%). 
melting point: 275-278''C. 

Reference Example A 23-1 99 

25 N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-yl]nicotinamide 

[0477] To a solution of [4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amlne (0.52 g, 1 .9 mmol) and 4-dimeth- 
ylaminopyridine (0.07 g, 0.56 mmol) in N,N-dimethylacetamide (10 mL) was added nicotlnoyi chloride hydrochloride 
(0.51 g, 2.86 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixturewas poured aqueous sodium 
30 hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.44 g, yield 61%). 
melting point: 267-270°C. 

Reference Example A 23-200 

35 

N-[4-(3,6-dimethylphenyl)-5-(4-pyrldyl)-1,3-thlazol-2-yl]isonicotinamide 

[0478] To a solution of [4-(3,5-dlmethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.51 g, 1 .8 mmol) and 4-dimeth- 

ylaminopyridlne (0.07 g, 0.56 mmol) in N,N-dimethyiacetamide (1 0 mL) was added isonicotlnoyi chloride hydrochloride 
^ (0.48 g, 2.72 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.22 g, yield 32%). 
melting point: 302-304°C. 

45 Reference Example A 23-201 

N-[4(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thlazol-2-yl]-N'-ethylurea 

[0479] To a solution of [4-(3,5~dimethy!phenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.51 g, 1 .8 mmol) in N,N-dimeth- 
50 ylacetamide (1 0 mL) was added ethyl isocyanate (0.20 g, 2.8 mmol) and the mixture was stirred at 80^C for 1 4 h. To 
the reaction mixture was poured aqueous sodium hydrogencarbonate solution and the precipitated solid was collected 
by filtration. The obtained solid was washed with water and dried. The crude crystals were recrystallized from ethanol 
to give the title compound (0.27 g, yield 42%). 
melting point: 202-203^C. 

55 
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Reference Example A 23-202 

N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazoj-2-yl]-N'-propylurea 

5 [0480] To a solution. of [4-(3,5-climethylphenyl)-5-(4-pyrldyl)-1 ,3-thlazol-2-yl]amine (0.51 g, 1 .8 mmol) In N,N-dimeth- 
ylacetamide (15 mL) was added propyl isocyanate (0.23 g, 2.67 mmol) and the mixture was stirred at 30°C for 14 h. 
To the reaction mixture was poured aqueous sodium hydrogencarbonate solution and the precipitated solid was col- 
lected by filtration. The obtained solid was washed with water and dried. The crude crystals were recrystallized from 
ethanol to give the title compound {0.23 g, yield 33%). 

10 melting point: 128-1 30°C. 

Reference Example A 23-246 

N-[4-(3,5-d!methylphenyl)-5-(4-pyridyl)-1,3-thlazol-2-yl]pyrazinecarboxamide 

15 

[0481] To a solution of [4-(3,5-dlmethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.50 g, 1 .8 mmol) and 4-dimeth- 
ylaminopyridine (0.06 g, 0.53 mmol) in N,N-dimethylacetamide (5 mL) was added pyrazinecarbonyl chloride (0.44 g, 
2.7 mmol) and the mixture was stirred at 70°C for 14 h. To the reaction mixture was poured aqueous sodium hydro- 
gencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with water 
20 and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.41 g, yield 59%). 
melting point: 269-270°C. 

Reference Example A 24 

25 1 -bromo-3-ethylbenzene 

[0482] To a 50% aqueous sulfuric acid solution (43.6 g) of 3-ethylanlline (1 0.0 g, 82.5mmol) was added dropwise at 
0**C an aqueous solution (16.5 mL) of sodium nitrite (6.83 g, 99.0 mmol) over 30 min. The obtained reaction mixture 
was stirred at O^'C for 45 min. This diazonium salt solution was added by small portions to a 48% hydrobromic acid 

30 solution (82.5 mL) of copper(l) bromide (12.4 g, 86.6 mmol) being gently refluxed under heating. After the addition, the 
reaction mixture was refluxed under heating for 30 min. The reaction mixture was cooled to room temperature and 
extracted with ether. The extract was washed successively with 1 N aqueous sodium hydroxide solution and saturated 
brine, filtrated, dried and concentrated. The residue was purified by silica gel column chromatography (hexane-ethyl 
acetate = 20:1) to give the title compound (6.13 g, yield 40%). 

35 oil. 

^H-NMR (CDCIg) 6: 1 .23 (3H, t, J=: 7.5 Hz), 2.63 (2H, q. J= 7.5 Hz), 7.11-7.20 (2H, m), 7.28-7.38 (2H. m). 
Reference Example A 25 

40 [0483] In accordance with Reference Example A 24, the following Reference Example compound A 25 was synthe- 
sized using 3-(1-methylethyl)aniline instead of 3-ethylanillne. 

Reference Example compound 25: 1-bromo-3-(1-methylethyl)benzene oil. 

45 [0484] 1H-NMR (CDCI3) 6: 1.24 (6H, d, J= 7.0 Hz), 2.77-2.99 (1H, m), 7.03-7.16 (2H, m). 7.27-7.34 (1H, m), 7.37 
(1H,s). 

Reference Example A 26 
50 3-ethylbenzoic acid 

[0485] A solution (45 mL) of 1-bromo-3-ethy!benzene (5.1 g, 28 mmol) In tetrahydrofuran was added dropwise to a 
mixture (5.0 mL) of magnesium turnings (0.74 g, 31 mmol) and tetrahydrofuran under an argon atmosphere, and the 
mixture was stirred as it was for 30 min. The reaction mixture was added to the crushed dry ice and the mixture was 
55 stirred as it was for 1 h. 1 N Hydrochloric acid was added to the reaction mixture and the mixture was extracted with 
ethyl acetate. The extract was dried, filtrated and concentrated. The residue was purified by silica gel column chroma- 
tography (hexane-ethyl acetate = 5:1) to give the title compound (3.87 g, yield 93%). 
oil. 
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1H-NMR (CDCy 5: 1 .28 (3H, t, J= 7.5 Hz). 2.73 (2H, q. J= 7.5 Hz), 7.34-7.50 (2H, m), 7.92-7.98 (2H. m). 
Reference Example A 27 

[0486] In accordance with Reference Example 26, the following Reference Example A compounds 27-1 and 27-2 
were synthesized using 1 -bromo-3-(1 -methylethyl)benzene or 1 -bromo-4-fluoro-3-methylbenzene instead of 1 -bromo- 

3 -ethy {benzene. 

Reference Example A compound 27-1 : 3-(1 -methylethyl)benzoic acid oil. 

^H-NMR (CDCI3) 8: 1.29 (6H, d, J= 7.0 Hz), 2.98-3.06 (1H, m), 7,38-7.54 (2H. m), 7.90-8.02 (2H. m). 
Reference Example A compound 27-2: 4-fiuoro-3-methylbenzolc acid 
melting point: 165-167°C. 

Reference Example A 28 

3-ethylbenzoyl chloride 

[0487] 3-Ethylbenzoic acid (9.40 g, 62.6 mmol) was added slowly to thionyl chloride (45 mL) at 0°C, and N,N-dimeth- 
ylformamide (3 drops) was added dropwise. The obtained reaction mixture was refluxed under heating as it was for 2 
h. The reaction mixture was concentrated and used without purification in the next reaction. 

Reference Example A 29 

[0488] In accordance with Reference Example A 28, the following Reference Example A compounds 29-1 to 29-3 
were synthesized using 3-(1-methylethyl)benzoic acid, 4-fluoro-3'-methylbenzoic acid or 4-cyclohexylbenzoic acid in- 
stead of 3-ethylbenzoic acid. 

Reference Example A compound 29-1 : 3-(1 -methylethyl)benzoyl chloride 

Used In the next reaction without purification. 
Reference Example A compound 29-2: 4-fluoro-3-methylbenzoyl chloride 

Used in the next reaction without purification. 
Reference Example A compound 29-3: 4-cyciohexylbenzoyl chloride 

Used in the next reaction without purification. 

Reference Example A 30 

[0489] In accordance with Reference Example A 14, the following Reference Example A compounds 30-1 to 30-7 
were synthesized respectively using 3-trifluoromethylbenzoyi chloride, 3,5-dichlorobenzoyl chloride, 3-ethylbenzoyl 
chloride, 3-(1 -methylethyl)benzoyl chloride, 4-fluoro-3-methylbenzoyl chloride, 4-cyclohexylbenzoyl chloride and 
3-fluoroben2oyl chloride instead of 4-chlorobenzoyl chloride. 

Reference Example A compound 30-1 : N-(3-trifluoromethylbenzoyl)propyieneimlne 
oil. 

""H-NMR (CDCI3) 5: 1.42 (3H, d, J= 5.5 Hz), 2.20 (1H, d, J= 3.3 Hz), 2.56-2.67 (2H, m), 7.61 (1H, t, J= 7.7 Hz), 

7.81 (1 H, d, J= 7.7 Hz), 8.21 (1 H, d, J= 7.7 Hz), 8.30 (1 H, s). 

Reference Example A compound 30-2: N-(3,5-dichlorobenzoyl)-propyleneimine 

oil. 

^H-NMR (CDCI3) 5: 1.40 (3H, d, J- 5.1 Hz), 2.19 (1H, d, J= 3.3 Hz), 2.57 (1H, t, J= 5.5 Hz), 2.57-2.70 (1H, m), 

7.54 (1 H, t, J= 1 .8 Hz), 7.88 (2H, d, J= 1 .8 Hz). 

Reference Example A compound 30-3: N-(3-ethylbenzoyt)-propyleneimine 
oil. 

^H-NMR (CDCI3) 5: 1.27 (3H, t, J= 7.5 Hz), 1.40 (3H, d, J= 5.5 Hz), 2.14 (1H, d, J= 2.9 Hz), 2.52-2.61 (2H, m), 

2.71 (2H, q, J= 7.5 Hz), 7.32-7.41 (2H, m), 7.81-7.89 (2H, m). 

Reference Example A compound 30-4: N-[3-(1-methylethyl)benzoyl]propyleneimine 

oil. 

""H-NMR (CDCI3) S: 1.29 (6H, d, J= 7.0 Hz), 1.40 (3H, d, J= 5.9 Hz), 2.14 (1H, d, J= 3.7 Hz), 2.51-2.64 (2H, m), 
2.87-3.10 (1H, m), 7.33-7.46 (2H, m), 7.84 (1H, dt, J= 7.0, 1.8 Hz), 7.91 (1H, s). 
Reference Example A compp^und 30-5: N-(4-fluoro-3-methylbenzoyl)propyleneimine 
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oil. 

(CDCI3) 6: 1.39 (3H, d, J= 5.4 Hz), 2.14 (1H, d, J= 3.4 Hz), 2.33 (s, 3H), 2.51-2.61 (2H, m), 7.06 (1H, t, 
J= 8.8 Hz), 7.81-7.90 (2H, m). 

Reference Example A compound 30-6: N-(4-cyclohexylbenzoyl)-propyleneimine 
oil. 

iH-NMR (CDCI3) 5: 1 .22-1 .54 (7H, m), 1 .67-1 .89 (6H, m), 2.12 (1 H, d, J= 3.2 Hz), 2.52-2.60 (3H, m), 7.28 (2H, d, 
J- 8.3 Hz), 7,95 (2H, d, J= 8.3 Hz). 

Reference Example A compound 30-7: N-(3-fluorobenzoyl)-propylenelmine 
oil. 

^H-NMR (CDCI3) 8: 1 .40 (3H, d, J= 5.5 Hz), 2.1 6 (1 H, d, J= 3.3 Hz), 2.52-2.68 (2H, m), 7.25 (1 H, ddd, J= 8.4, 2.6, 
1 .1 Hz), 7.43 (1H, ddd, J= 8.1 , 7,7, 5.6 Hz), 7.69 (1 H, ddd, J= 8.1 , 2.6, 1 .5 Hz). 7.81 (1H, ddd, J= 7.7, 1 .5, 1 .1 Hz). 

Reference Example A 31 

[0490] In accordance with Reference Example A 16, the following Reference Example A compounds 31-1 to 31-7 
were synthesized respectively using N-(3-trifiuoromethylbenzoyl)propyleneimine, N-(3,5-dichlorobenzoyl)propylene- 
imine, N-(3-ethylbenzoyl)-propyleneimine, N-[3'(1 -methylethyl)benzoyl]propyleneimine, N-(4-fluoro-3-methylbenzoyl) 
propyleneimlne, N-(4-cyclohexylbenzoyl)propyleneimlne and N-(3-fluorobenzoyl)-propyleneimine instead of N-(2-chlo- 
robenzoyl)propylenelmine. Reference Example A compound 31-1: 2-(4-pyridyl)-1-(3-trifluoromethylphenyl)ethanone 
oil. 

^H-NMR (CDCia) 6: 4.33 (2H, s), 7.21 (2H, d, J= 6.0 Hz), 7.65 (1H, dd, J= 8.4, 7.7 Hz), 7.87 (1H, d, J= 7.7 Hz), 8.18 
(1H, d, J=8.4 Hz), 8.26 (1H,s). 8.59 (2H, d, J= 6.0 Hz). 

Reference Example A compound 31-2: 1-(3,5-dichlorophenyl)-2-(4-pyridyl)ethanone 
melting point: 163-164*'C. 

Reference Example A compound 31-3: 1-(3-ethy!phenyl)-2-(4-pyridyl)ethanone 
melting point: 102-103°C. 

Reference Example A compound 31 -4: 1 -[3-(1 -methylethyl)phenyl]-2-(4-pyridyl)ethanone 
melting point: 50-62''C. 

Reference Example A compound 31-5: 1-(4-fluoro-3-methyiphenyl)-2-(4-pyridyl)ethanone 
melting point: 86-88°C. 

Reference Example A compound 31-6: 1-(4-cyclohexylphenyl)-2-(4-pyridyl)ethanone 
oil. 

■"H-NMR (CDCI3) 6: 1 .32-1 .52 (5H, m) , 1 .77-1 .89 (5H, m), 2.58 (1 H, m), 4.26 (2H, s), 7.20 (2H, d, J= 6.3 Hz), 7,32 

(2H, d, J= 8.4 Hz), 7,93 (2H, d, J= 8.4 Hz), 8.56 (2H, d, J= 6.3 Hz). 

Reference Example A compound 31-7: 1-(3-fluorophenyl)-2-(4-pyridyl)ethanone 

Amorphous powder. 

"•H-NMR (CDCI3) 5: 4.28 (2H, s), 7.20 (2H, d, J- 6.2 Hz), 7.33 {1H, ddd, J= 8.1, 2.6, 1.1 Hz), 7.49 (1H, ddd, J= 
8.1, 7.7, 5.5 Hz), 7,68 (1H, ddd, J- 9.5, 2.6, 1.5 Hz), 7.79 (1H, ddd, J= 7.7, 1.6, 1.1 Hz), 8.58 (2H, d, J= 6.2 Hz). 

Reference Example A 32 

[0491] In accordance with Reference Example A 17, the following Reference Example A compounds 32-1 to 32-4 

were synthesized using 2,4-lutidine orY-collidine instead of Y-picoline. 

Reference Example A compound 32-1 : 1-(3-methylphenyl)-2-(2-methyl-4-pyridyl)ethanone 

melting point: 56-57^C. 

Reference Example A compound 32-2: 1-(3,5-dimethylphenyl)-2-(2-methyl-4-pyridyl)ethanone 
oil. 

^H-NIVIR (CDCI3) 6: 2.38 (6H, s), 2.54 (3H, s), 4.21 (2H, s), 6.98-7.1 0 (1 H, m), 7.01 (1 H, m), 7.06 (1 H, s), 7.23 (1 H, 
s), 7.60 (2H, s), 8.42-8.45 (1H, m). 

Reference Example A compound 32-3: 2-(2,6-dimethyl-4-pyridyl)-1-(3-methyiphenyl)ethanone 
melting point: 46-48''C. 

Reference Example A compound 32-4: 1-(3,5-dimethylphenyl)-2-(2,6-dimethyl-4-pyridyl)ethanone 
melting point: 135-1 36°C. 
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Reference Example A 33 

2-(24ert-butoxycarbonylamino-4-pyridyl)-1-(4-methoxyphenyi)ethanone 

5 [0492] A solution of 2-tert-butoxycarbonylamino-4-methy!pyricline (20 g; 97nnmol) in anhydrous tetrahydrofuran (300 
mL) was cooled to -78*C and 1 .6 M n-butylllthium/hexane solution (1 40 mL, 0.23 nnol) was added dropwise with stirring. 
After completion of the dropwise addition, the mixture was stirred at room temperature for 30 min and cooled to -78^C. 
A solution of N-(4-methoxybenzoyl)propyleneimine (25 g, 0.13 mol) In anhydrous tetrahydrofuran (60 mL) was added 
dropwise. After completion of the dropwise addition, the mixture was stirred at room temperaturefor 2 h. To the reaction 

10 mixture were added water (100 mL) and isopropyi ether (300 mL), and the obtained cmde crystals were collected by 
filtration. The crude crystals were recrystaiiized from tetrahydrofuran-hexane to give the title compound (23 g, yield 
69%). 

melting point: 187-1 90°C. 

15 Reference Example A 34 

[0493] In accordance with Reference Example A 33, the following Reference Example A compound 34-1 and 34-2 
were synthesized respectively using N-(3-methylbenzoyl)propyleneimine and N-(3,5-dimethy!benzoyl)propyleneimine 
instead of N-(4-methoxybenzoyl)propylenelmine. 

20 

Reference Example A compound 34-1: 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1-(3-methylphenyl)ethanone 
melting point: 144-1 46°C. . 

Reference Example A compound 34-2: 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1 -(3,5-dimethylphenyl)ethanone 
melting point: 133-1 SS^'C. 

25 

Reference Example A 35 
2-fluoro-4-methylpyridine 

30 [0494] Synthesized In accordance with the method described in Journal of Medicinal Chemistry , vol. 33, pp. 
1667-1675 (1990). 
boiling point: 82-86°C (10 kPa). 

Reference Example A 36 

35 

2-(2-f luoro-4-pyridyl)-1 -(3-methylphenyl)ethanone 

[0495] A solution of diisopropylamine (44 mL, 0.31 mol) In anhydrous tetrahydrofuran (300 mL) was cooled to -78''C 
under an argon atmosphere, and 1 .6 M n-butyllithium/hexane solution (190 mL, 0.31 mol) was added dropwise with 

40 stirring. After completion of the dropwise addition, the mixture was stirred for 10 min, and a solution of 2-fluoro-4-meth- 
ylpyridine (34.5 g, 0.31 mo!) in anhydrous tetrahydrofuran (30 mL) was added. The reaction mixture was stirred at 
-1 0°C for 30 min. The reaction solution was cooled to -78'*C and a solution of N-(3-methylbenzoyl)propyleneimine (52 
g, 0.30 mol) in anhydrous tetrahydrofuran (30 mL) was added dropwise. After completion of dropwise addition, the 
mixture was stirred at room temperature for 2 h. To the reaction mixture was added water (1 00 mL), and the mixture 

45 was extracted with ethyl acetate. The extract was washed with water, dried and the solvent was evaporated. The 
residue was recrystaiiized from isopropyi ether to give the title compound (35 g, yield 62%). 
melting point: 66-67°C. 

Reference Example A 37 

50 

[0496] In accordance with Reference Example A 36, the following 

Reference Example A compound 37 was synthesized using N-(3-methoxybenzoyl)propyleneimine instead of 

N-(3-methylbenzoyl)propyleneimlne. 
55 Reference Example A compound 37: 2-(2-fluoro-4-pyhdyl)-1 -(3-methoxyphenyl)ethanone 

oil 

^H-NMR (CDCia) 6: 3.86 (3H, s), 4.31 (2H. s), 6.86 (1H, s), 7.03-7.19 (2H, m), 7.31-7.59 (3H, m), 8.18 (1H. d, J= 
5.6 Hz). 
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Reference Example A 38 

[0497] In accordance with Reference Example A 21, the following Reference Example compounds 38-1 to 38-21 
were synthesized respectively using 2-methylbenzonitrile: 3-methylbenzonitrile, 4-methylbenzonitrile, 2-chloroben- 
zonitrile, 3-chlorobenzonltrile, 4-chlorobenzonitrile, 3-methoxybenzonitrlle, 4-methoxybenzonjtrile, 2-fluorobenzoni- 

trile, 3-fiuorobenzonitrile, 4-fluorobenzonitriie, 4-nitrobenzonitnle, piperonylonitrile, 3-methoxycarbonylbenzonitrile, 
4-methoxycarbonylbenzonitrile, butyronitrile, isobutyronitrile, valeronitrile, hexanenitrile, 3-phenylpropionitrile and 
4-phenylbutyronitrlle instead of 4-methylthlobenzonitrlle. 

Reference Example A compound 38-1 : 2-methyl(thlobenzamlde) 
oil 

■^H-NMR (CDCI3) 5: 2.37 (3H, s). 6.88 (1H, brs), 7.06-7.23 (3H, m), 7.24-7.31 (1H, m), 7.88 (1H, br s). 
Reference Example A compound 38-2: 3-methyl(thiobenzamide) melting point: 88-89°C. 
Reference Example A compound 38-3: 4-methyl(thiobenzamide) melting point: 1 72-174''C. 
Reference Example A compound 38-4: 2-chlorothiobenzamide melting point: 58-59°C. 
Reference Example A compound 38-5: 3-chlorothiobenzamtde melting point: 114-1 15°C. 
Reference Example A compound 38-6: 4-chlorothiobenzamide melting point: 130-131°C. 
Reference Example A compound 38-7: 3-methoxythlobenzamide 
oil 

■•H-NMR (CDCI3) 5: 3.86 (3H, s), 7.02-7.08 (1H, m), 7.31-7.36 (3H, m), 7,46-7.49 (1H, m), 7.76 (1H, br s). 
Reference Example A compound 38-8: 4-methoxythiobenzamide melting point: 148-149°C. 

Reference Example A compound 38-9: 2-fluorothiobenzamide melting point: 113-114**C. 

Reference Example A compound 38-10: 3-fluorothiobenzamide melting point: 151-152°C. 
Reference Example A compound 38-11 : 4-fluorothiobenzamide melting point: 156-157°C. 
Reference Example A compound 38-12: 4-nitrothiobenzamide melting point; 159-160°C. 
Reference Example A compound 38-13: thiopiperonylamide melting point: 188-189°C. 
Reference Example A compound 38-14: 3-methoxycarbonyl-thiobenzamide 
melting point: 140-141°C. 

Reference Example A compound 38-16: 4-methoxycarbonylthiobenzamide 
melting point: 191-192°C. 

Reference Example A compound 38-1 6: thiobutylamlde 
oil 

1H-NMR (CDCI3) 6: 0.99 (3H, t, J= 7.6 Hz), 1 .72-1 .93 (2H, m), 2.64 (2H, t, J= 7.6 Hz), 7.02 (1 H, brs), 7.77 (1 H, brs). 

Reference Example compound A 38-17: thiolsobutylamlde 

oil 

■«H-NMR (CDCI3) 5: 1.28 (6H, d, J= 5.8 Hz), 2.79-2.96 (1H, m), 6.99 (1H, brs), 7.71 (1H, brs). 

Reference Example A compound 38-18: thiovaleramlde 

oil 

•"H-NMR (CDCI3) S: 0.94 {3H, t, J= 7.3 Hz), 1 .31-1 .49 (2H, m), 1 .68-1 .83 (2H, m), 2.67 (2H, t, J- 7.7 Hz), 6.92 (1 H, 
brs), 7.73 (1H, brs). 

Reference Example A compound 38-19: hexanethloamide 
oil 

^H-NMR (CDCI3) 6: 0.90 (3H, t. J= 6.9 Hz), 1 .22-1 .45 (4H, m), 1 .70-1 .84 (2H, m), 2.66 (2H, t, J= 7.5 Hz), 7.05 (1 H, 

brs), 7.91 (IH, brs). 

Reference Example A compound 38-20: 3-phenyl(thiopropionamide) melting point: 83-84°C. 
Reference Example A compound 38-21 : 4-phenyl(thlobutylamide) melting point: 60-61°C. 

Reference Example A 39 

[0498] In accordance with Reference Example A 6, the following Reference Example A compounds 39-1 to 39-13 
were synthesized respectively using 2-(4-pyridyl)-1 -(3-tnfluoromethylphenyl)-ethanone, 1 -(3, 5-dlchlorophenyl)-2-(4-py- 
rldyl)ethanone, 1 -(3-ethylphenyl)-2-(4-pyridyl)ethanone, 1 -[3-(1 -methylethyl)-phenyl]-2-(4-pyrldyl)ethanone, 1 -(4- 
fluoro-3-methylphenyl)-2-(4-pyridyl)ethanone, 1 -(4-cyclohexylphenyl)-2-(4-pyridyl)-ethanone, 1-(3-fluorophenyl)-2- 
(4-pyridyl)ethanone, 2-(2-fluoro-4-pyridyl)-1-(3-methylphenyl)ethanone, 2-(2-fluoro-4-pyridyl)-1-(3-methoxyphenyl) 
ethanone, 1-(3-methylphenyl)-2-(2-methyl-4-pyndyl)ethanone, 1-(3,5-dimethylphenyl)-2-(2-methyl-4-pyridyl)eth- 
anone, 2-(2,6-dimethyl-4-pyridyl)-1 -(3-methylphenyl)ethanone and 1 -(3,5-dimethylphenyl)-2-(2,6-dlmethyl-4-pyrldyl) 
ethanone instead of 1-(4-methoxyphenyl)-2-(3-pyrldyl)ethanone. 
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Reference Example A compound 39-1 : 2-bromo-2-(4-pyridyl)-1-(3-trif!uoromethylphenyl)ethanone hydrobromide 

Used in the next reaction without purification. 
Reference Example A compound 39-2: 2-bromo-1-(3,5-dich!orophenyi)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 253-254''C 

Reference Example A compound 39-3: 2-bromo-1-(3-ethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 

melting point: 146-148°C. 

Reference Example A compound 39-4: 2-bromo-1 -[3-(1 -methylethyl)phenyl]-2-(4-pyridyl)ethanone hydrobromide 
melting point: 143-144*0. 

Reference Example A compound 39-5: 2-bromo-1 -(4-f!uoro-3-methyiphenyl) -2-(4-pyridyl)ethanone hydrobromide 
melting point: 211-214°C. 

Reference Example A compound 39-6: 2-bromo-1-(4-cyclohexylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 189-1 91 °C. 

Reference Example A compound 39-7: 2-bromo-l-(3-fluorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 191-194''C. 

Reference Example A compound 39-8: 2-bromo-2-{2-fluoro-4-pyridyl)-1 -(3-methylphenyl)ethanone hydrobromide 
Used in the next reaction without purification. 

Reference Example A compound 39-9: 2-bromo-2-(2-fluoro-4-pyridyl)-1 -(3-methoxyphenyl)ethanone hydrobro- 
mide 

Used in the next reaction without purification. 

Reference Example A compound 39-10: 2-bromo-1-(3-methylphenyl)-2-(2-methyl-4-pyridyl)ethanone hydrobro- 
mide melting point: 144-146°C. 

Reference Example A compound. 39-11: 2rbromo-lT(3,5-dimethyiphenyi)-2-(2rmethyl-4-pyridyl)ethanone hydro- 
bromide Used in the next reaction without purification. 

Reference Example A compound 39-12: 2-bromo-2-(2,6-dimethyl-4-pyridyl)-1-(3-methylphenyl)ethanone hydro- 
bromide Used in the next reaction without purification. 

Reference Example A compound 39-13: 2-bromo-1-(3,5-dimethylphenyl)-2-(2,6-dimethyl-4-pyrldyl)ethanone hy- 
drobromide 

melting point: 208-21 2''C. 
Reference Example A 40 

2-bromo-2-(2-tert-butoxycarbonylamlno-4-pyridyl)-1-(4-methoxyphenyl)ethanone hydrobromide 

[0499] To a solution of 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1-(4-methoxyphenyl)ethanone (0.36 g, 1.1 mmol) 
in acetic acid (5 mL) was added bromine (0.058 mL, 1 .1 mmol) and the mixture was stirred at room temperature for 1 
h. The reaction mixture was concentrated and the residue was washed with isopropyl ether to give the title compound 
(0.44 g, yield 82%). 

Amorphous powder 

[0500] 1H-NMR (CDCI3) 5: 1.55 (6H, s), 3.92 (3H, s), 6.35 (1H, s), 6.99-7.03 (2H, m), 7.66 {1H, dd, J= 6.6, 1 .8 Hz), 
8.02-8.07 (2H. m), 8.20 (1 H, d, J= 6.6 Hz), 8.70 (2H, d, J= 1 .8 Hz), 11 .02 (1 H, br s). 

Reference Example A 41 

[0501] In accordance with Reference Example A 40, the following Reference Example A compounds 41-1 and 41-2 
were synthesized respectively using 2-(2-tert-butoxycarbonylamlno-4-pyridyl)-1 -(3-methylphenyl)ethanone and 
2-(2-tert-butoxycarbonylamino-4-pyridyl)-1 -(3,5-dlmethylphenyl)ethanone instead of 2-(2-tert-butoxycarbonylamino- 
4-pyridyl)-1-(4-methoxyphenyl)ethanone. Reference Example A compound 41-1: 2-bromo-2-(2-tert-butoxycarbo- 
nylamino-4-pyridyl)-1 -(3-methylphenyl)ethanone hydrobromide 
Used in the next reaction without purification. 

Reference Example A compound 41-2: 2-bromo-2-(2-tert-butoxyQarbonylamlno-4-pyridyl)-1-(3,5-dimethylphenyl) 

ethanone hydrobromide 

Used in the next reaction without purification. 
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Reference Example A 42 

ethyl (4-phenyl-1 -plperazjnyl)carbothloylcarbamate 

5 [0502] 1 -Phenylpiperazine (1 0 g, 62 mmol) was added to a solution of ethyl isothlocyanatoformate (8.1 62 mnno!) 
in acetone (30 mL) and the nnixture was refluxed under heating for 1 h. The reaction mixture was concentrated and 
the crude crystals were recrystallized fronn ethyl acetate to give the title compound (13 g, yield 73%). 
melting point: 134-135*'C. 

10 Reference Exannple A 43 

4-phenyl-1 -piperazinecarbothioamide 

[0503] Ethyl (4-phenyl-1 -plperazinyl)carbothloylcarbamate (1 3 g, 44 mmol) was added to cone, hydrochloric acid (44 
15 mL) and the mixture was stirred at 80**C for 2 h. The reaction mixture was made basic with 8N aqueous sodium hydroxide 
solution and the crystals were collected by filtration. The crystals were washed with water and dried to give the title 
compound (6.1 g, yield 63%). 
melting point: 1 78-1 79*'C. 

20 Reference Example A 44 

[0504] In accordance with the methods described in Reference Examples A 8 to 12, Reference Example A 44-1 , 
JP-A-61-10580 and USP 4,612,321 , Reference Example compounds A 44-1 to 44-129 shown in the following Tables 
32-42 were synthesized. 
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Table 32 



Reference Example A r 
Compound » 




Rc 


m.p. /XZ 


44-1 








135-137 


44-2 








267-269 


44-3 


OMe 




Me 

0- 


246-248 


44-4 


-Me 




Me 


74-75 


44-5 






Me 


110-111 


44-6 






Me 


107-108 


44-7 


■ — ^[~]^SMe 




Me 


101-102 


44-8 






Me 


1B8'169 


44-9 


-NHz 






229-230 


44-10 


-NHCOMe 




Q- 


247-249 


44-11 


-NHCONH-^^ 


'^□^ 


OF, 

o- 


208-210 


44-12 


-NHCO-^^COzMe 




0- 


279-281 


44-13 


-NHCO-^^COzH 




CF3 

0- 


351-353 


44-14 






CF3 


92-93 
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Table 33 



Reference Example A b 
Compound * 



44-15 



44-16 



44-18 



44-19 



44-26 



44-17 —^^SOzfJie 
OMe 



-NHCO- 



-NHMe 



44-20 -NHCHaMe 

44-21 -NMeCOMe 

44-22 -NMeCONH-^^ 

44-23 -NMeCO'-^^COaMe 

44-24 -CHaMe 

44-25 — ^^COaMe 



44-27 -NHCOMS 



44-28 -NH2 



Hb 




jn.p. / *C 






153-164 




Me-v 7— 


172-173 






221-222 




Me 

Me 


259-262 




O- 






Me 

o- 


190-191 




Me 


169-170 




Me 


190-191 






134-135 




Me 


56-58 




Me 


152-153 




Me 


171-174 




0- 

a 


307-308 


^3- 




263-264 
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Table 34 

5 

10 — 





Reference Example A o 
Compound ® 




Re 


m,p. /"C 


IS 


44-29 


-NHCOMe 




F 


326-328 




44-30 


-NHCONH-^^ 






227-228 


20 


44-31 








117-119 


25 


44-32 
44-33 


-NHa 






144-145 
232-234 


30 


44-34 








18a-189 




44-35 








316-318 - 


35 
40 


44-36 

44-37 
44-38 


— ^^-SOMe 

-NHCOMe 
-NHCONH-^^ 




o-o- 


165-166 

304-306 
210-213 




44-39 


-NHCONH-^^ 




Me 


223-224 


45 


44-40 


•NHCONH-<r^ 


O- 


Me^ 


206-207 


50 


44-41 
44-42 


■NHCONH-^^C! 
Me 

■NHCONH-^^ 




Me 
Me 


205-206 
227-229 



55 
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Table 36 



Reference Example A d 
Compound ' 



44-43 


Me 




Me 


190-193 


44-44 


-NHCONH-^^Me 




Me 


220-221 


44-45 


-NHCONH-^^CN 


o- 


Me 


208-210 


44-46 






Me . . 


335-336 


44-47 




^D- 




103-104 


44-48 




<^ 


tvlB 


143-145 


44-49 


Me 


nD- 


MO 


oil 


44-50 


Me 






86-87 


44-51 






Me 


137-138 


44-52 


-NH2 




CI 


332-333 


44-S3 


-NHCONH-^^ 




Me 


193-194 


44-54 


-NHCONH-^^OMe 






164-166 


44-55 






Me 


197-199 



114 

1354e03A1J_> 
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Table 36 



Reference Example A p 
Compound 



m. p. / *C. 



44-56 



44-64 



44-65 



44-66 



44-67 



-NHCONH- 



44-57 -NHCONI" 

44-58 
44-59 



44-61 -NHCONH-^^^NMea 

COaEt 

44-62 



n3- 



-O 

-o 

44-63 -NHCONH-^^COzEJ 



^3- 



Me 

Me 

Me 

Me 
Me 

0- 

Me 

Me 
Me 

Me 



190-192 

192-194 

133-134 
153-154 

168-170 
212-215 
20a-2Q5 

131-132 
152-153 

t23-1 24 
142-144 



115 



10 



20 



25 



40 
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Table 37 



Me 

^5 44-68 — <v /V-OMe N^J — ^ >— 137-139 



Me 
Me 

0- 

OMe '^^--^ 
— O ^"^^^ 

Me 

nD- 0- 

Me 
Me 

<^ 0- 

Me^ 
Me 

44-73 120-121 



Me 
Me 

44-69 — K.J?~ \— 209«210 

Me 
Me 

OMe 

44-70 N ^ >— 111-112 

Me"^ 
Me 

44-71 -(CH2)2Me K'__>— \ ''''^""^^ 

Me 

30 Me 

44-72 -CHMeg N^"\— ^ >— 104-105 



Me 
Me 



44-74 -(CH2)3-^ 0~ 

Me 
Me 

44-75 -(CH2)2-^ N^— 



oil 

Me' 
Me 

oil 



45 Me 

Me 



44-76 -(CH2)3Me V— ^ 

Me'^ 

50 Me 



<y- 0- 

Me 

Me 



44-77 -(CH2)4Me N "^""^ 

Me 



55 



116 
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Table 38 



Reference Example A r 
Compound * 



44-78 



44-79 



44-80 



44-a2 



44-63 



44-84 



44-65 



44-86 



44-87 



44-88 



44-81 -NHCOMe 



-NH2 

-NHCONH- 



SMe 



CO2H 



-o 



44-89 -NHCONH-^^ 



Me 
Me 



Me 
Me 



ivie 
MeCHa 

MeCH2 

MeCHz 

o- 

Me 

He 
Me 



Me 
CI 



CI 



147^148 



101-102 



153-154 



253-254 



98-99 



201-202 



189-132 



217-220 



107-109 



162-164 



332-334 



288-290 



Cf 
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10 



15 



20 



25 



30 



Table 39 



1 



Reference Exaimpie A 
Compound ^ 



44-90 



-nQ^COaMe 

44-91 — ^^-COgH 

CO2H 
44-92 /=K 

44-93 — ^^-COjMe 



44-94 





44-95 






35 


44-96 


CO2H 




40 


44-97 


— ^^SOMe 


•^□^ 




44-98 


MHCO-^^COaMe 




45 


44-99 


-NHCO-^^-COjH 






44-100 




-3- 


50 


44-101 


-NHCO-^^CN 


0 



MeO 



e ■ 

a 

Me 
MeCHa 

a- 

MeCHa 
MeCH2 
MegCH 
Me 

5- 



MeO 



Me 



Me 

Me 
Me 

Me 
Me 

Me 



m.p. /x: 



130-131 



296-297 



251-252 



165-166 



129-130 



349-350 



269-270 



126-127 



290-291 



324-326 



197-198 



269-270 



55 



118 
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Table 40 












Reference Example A p 
Compound * 




Rc 


44-102 


-NHCO-w ff-OW 




Me 

0- 

Me 


44-103 






Me 


44-104 






Me 


4*-105 






Me 


44-106 


-NHCONH-^^ 




Me 


44-107 


-NHCONH-^_^ 




MeCHa 


44-108 


— ^^"^COgMe 




MeCHa 

O- 


44-109 






MeO 


44-110 


-^-COaH 




MeO 


44-111 


— ^^^^^C02Me 




MegCH 


44-112 






MeoCH 


44-113 


-NHCONH-^^ 




MeaCH 


44-1 14 


-NHCO-^^-COgMe 




MegCH 



m.p. 



315-316 



189-190 



325-328 



249-251 



187-189 



169-171 



122-124 



250-252 



295-296 



137-139 



272-274 



170-173 



299-300 



119 



10 



15 



20 



25 



30 



35 



40 



45 



50 
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Table 41 



Reference Example A r 
Compound 



44-716 



44-117 



44-115 ^NHCO-^^^COzH 

H 

H 

.NHco.Q^j;:.g 

44-118 

44-119 — M^N-^^ 

44-120 -CHgMe 

44-121 -CHaMe 
44-122 -CH^Me 



44-123 



44-124 *CH 



44-125 



CONH2 



MegCH 



B 

•0- 



Me 

Me 

Me 
Me 

Me, 

< 
Me 
CI 



Ct 

Me 
Me 

i 

Me 

i 

Me 
Me 



m.p, / r 



385-387 
281-285 

287-290 

120-121 

147-146 

87-88 

90-91 
83-84 

118-120 
oil 
266-267 



55 



120 
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Table 42 



10 


[Reference Example A 
Compound 




Rc 


m.p, / T) 


15 


44-126 


H 




Me 


267-270 




44-127 






Me 


248-249 


20 


44-128 






Me 


127-129 


25 


44-129 


^ f 




Me 


154-165 



121 
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Reference Example A 44-1 



4-(4-fluorophenyl)-2-phenyl-5-(4-pyridyl)-1,3-thia2ole 

5 [0505] A solution of 2-bronno-1 -(4-fluorophenyl)-2-(4-pyridyl)ethanone hydro bromide (1 .6 g, 4.1 mmol) and thioben- 
zamlde (0.57 g, 4.2 mmol) in N,N-dimethylformamide (5 mL) was stirred at room temperature for 14 h. To the reaction 
mixture was poured aqueous sodium hydrogencarbonate solution and the precipitated solid was collected by filtration. 
The obtained solid was washed with water and dried. The crude crystals were recrystallized from ethyl acetate to give 
the title compound (0.27 g, yield 1 9%). 

10 melting point: 136-1 37^C. 

[0506] The proton nuclear magnetic resonance spectrum of the aforementioned Reference Example A 44 is shown 
in the following Table 43. 



Table 43 



15 


Reference Example A Compound No. 


Proton Nuclear Magnetic Resonance Spectrum 




44-49 


1H-NMR (CDCI3) 5 : 2.34 (3H, s), 2.70 (3H, s), 7.14-7.38 (8H, m), 7.46 
(1 H, s), 7.81 (1 H, ddd, J= 6.6, 1 .8, 1 .1 Hz), 8.56 (2H, d, J= 6.0 Hz). 


20 


44-74 


IR-NMR (CDCI3) 5 : 2.04-2.26 (8H, m), 2.79 (2H, t, J= 7.5 Hz), 3.08 (2H, 
t, J= 7.6 Hz), 6.97 (1H, s), 7.08 (2H, s), 7.17-7.35 (7H. m), 8.50 (2H, dd, 

J= 4.6, 1.8 Hz). 


25 


44-75 


""H-NMR (CDCI3) 6 : 2.27 (6H, s), 3.13-3:23 (2H, m), 3.31-3.41 (2H, m), 
6.98 (1 H, s), 7.08 (2H, s), 7.1 9 (2H, dd, J= 4.5, 1 .7 Hz), 7.24-7.37 (5H, m), 
8.50 (2H, dd, J=4.5, 1.7 Hz). 




44-76 


""H-NMR (CDCI3) 6 : 0.98 (3H, t, J= 7.3 Hz), 1 .43-1 .55 (2H, m), 1 .76-1 .88 
(2H, rn), 2.26 (6H, m), 3.05 (2H, t, J= 7.7 Hz), 6.97 (1H, s), 7.08 (2H, s), 
7.21 (2H, dd, J= 4.6, 1 .8 Hz), 8.50 (2H, dd, J= 4.6, 1 .8 Hz). 


30 


44-77 


1H-NMR (CDCI3) 6 : 0.90-0.97 (3H, m), 1 .38-1 .49 (4H. m), 1 .78-1 .89 (2H, 
m). 2.26 (6H. s), 3.04 (2H, t. J- 7.9 Hz). 6.97 (1H, s). 7.08 (2H, s), 7.21 
(2H, dd, J= 4.5, 1 .8 Hz), 8.50 (2H, dd. J= 4.5, 1 .8 Hz). 


35 


44-124 


^H-NMR (CDCI3) 5 : 2.27 (6H, s), 4.38 (2H, s), 6.99 (1 H, s), 7.1 0 (2H, s), 
7.1 6 (2H, dd, J= 4.9, 1 .6 Hz), 7.34-7.41 (5H, m), 8.47 (2H, dd, J=4.9, 1 .6 
Hz). 



Reference Example A 45 



[0507] In accordance with Reference Example A 21 , the following Reference Example A compound 45 was synthe- 
sized using pivalonitrile instead of 4-methylthiobenzonitrile. 
Reference Example A compound 45: thiopivaloamide 
melting point: 117-119°C. 

Reference Example A 46 

45 

[0508] In accordance with the methods described In Reference Examples A 8 to 12, Reference Example A 44-1 , 
JP-A-61 -10580 and USP 4,612,321 , Reference Example A compounds 46-1 to 46-7 shown In the following Table 44 
were synthesized. 



50 



55 



122 
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Table 4 4 



10 


Reference Example A : o 
Compound * 








46-1 








15 


4S-2 


-CMe3 




Me 

o- 


20 


46-3 










4S^ 


-NHCONHOMe 




Me . 

o- 


25 


45-5 


-nhconhchQ 




Me 


30 


46-6 




/-NH 






46^7 






Me 

o- 



m.p. / 



100-101 
140-142 

196-197 
235-236 

168-169 

380-381 

220-222 



35 



Reference Example B1 
40 [0509] 



45 



50 



55 



(1) 


Reference Example A compound 23-313 


10.0 mg 


(2) 


lactose 


60.0 mg 


(3) 


cornstarch 


35.0 mg 


(4) 


gelatin 


3.0 mg 


(5) 


magnesium stearate 


2.0 mg 



[0510] A mixture of Reference Example A compound 23-313 (10.0 mg), lactose (60.0 mg) and cornstarch (35.0 mg) 
is granulated using 1 0% aqueous gelatin solution (0.03 ml, 3.0 mg as gelatin) and passing through a 1 mm mesh sieve. 
The granules are dried at 40°C and passed through the sieve again. The granules thus obtained are mixed with mag- 
nesium stearate (2.0 mg) and compressed. The obtained core tablet is coated with sugar coating made of an aqueous 
suspension of sucrose, titanium dioxide, talc and gum arable. The coated tablet Is polished with bee wax to give a 
coated tablet. 
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Reference Example B2 
[0511] 



(1) 


Reference Example A compound 23-313 


10.0 mg 


(2) 


lactose 


70.0 mg 


(3) 


cornstarch 


50.0 mg 


(4) 


soluble starch 


7.0 mg 


(5) 


magnesium stearate 


3.0 mg 



[0512] Reference Example A compound 23-313 (10.0 mg) and magnesium stearate (3,0 mg) are granulated using 
an aqueous solution (0.07 ml) of soluble starch (7.0 mg as soluble starch), dried and mixed with lactose (70.0 mg) and 
cornstarch (50.0 mg). The mixture Is compressed to give tablets. 

Reference Example B3 

[0513] 



(1) 


Reference Example A compound 23-313 


5.0 mg 


(2) 


sodium chloride 


20.0 mg 


(3) 


distilled water to total 


2 ml 



[0514] Reference Example A compound 23-313 (5.0 mg) and sodium chloride (20.0 mg) are dissolved in distilled 
water and water is added to make the total amount 2.0 ml. The solution is filtrated and aseptically filled in a 2 ml 
ampoule. The ampoule is sterilized and sealed to give a solution for injection. 

Reference Example B4 

[0515] 



(1) 


Reference Example A compound 23-331 


10.0 mg 


(2) 


lactose 


60.0 mg 


(3) 


cornstarch 


35.0 mg 


(4) 


gelatin 


3.0 mg 


(5) 


magnesium stearate 


2.0 mg 



[0516] A mixture of Reference Example A compound 23-331 (1 0.0 mg), lactose (60.0 mg) and cornstarch (35.0 mg) 
is granulated using 1 0% aqueous gelatin solution (0.03 ml, 3.0 mg as gelatin) and passing through a 1 mm mesh sieve. 
The granules are dried at 40°C and passed through the sieve again. The granules thus obtained are mixed with mag- 
nesium stearate (2.0 mg) and compressed. The obtained core tablet is coated with sugar coating made of an aqueous 
suspension of sucrose, titanium dioxide, talc and gum arable. The coated tablet is polished with bee wax to give a 
coated tablet. 

Reference Example B5 

[0517] 



(1) 


Reference Example A compound 23-331 


10.0 mg 


(2) 


lactose 


70.0 mg 


(3) 


cornstarch 


50.0 mg 


(4) 


soluble starch 


7.0 mg 


(5) 


magnesium stearate 


3.0 mg 



[0518] Reference Example A compound 23-331 (10.0 mg) and magnesium stearate (3.0 mg) are granulated using 
an aqueous solution (0.07 ml) of soluble starch (7.0 mg as soluble starch), dried and mixed with lactose (70.0 mg) and 
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cornstarch (50.0 mg). The mixture is compressed to give tablets. 
Reference Example B6 
5 [0519] 



(1) 


Reference Example A compound 23-331 


5.0 mg 


(2) 


sodium chloride 


20.0 mg 


(3) 


distilled water to total 


2 ml 



[0520] Reference Example A compound 23-331 (5.0 mg) and sodium chloride (20.0 mg) are dissolved in distilled 
water and water is added to make the total 2.0 ml. The soiution is aseptically filtered and filled into a 2 ml ampoule. 
The ampoule is sterilized and sealed to give a solution for Injection. 

15 

Reference Example CI : 

[0521] The genetic manipulations described below were according to a method described in the book (Maniatis et 
al., Molecular Cloning . Cold Spring Harbor Laboratory, 1989) or methods described in the protocols attached to the 
2^ reagents. 

(1 ) Cloning of human p38 MAP kinase gene and preparation of recombinant baculovirus 

[0522] Cloning of human p38 MAP kinase gene was performed by a PGR method using a primer set P38-U: 
5'-ACCACTCGAGATGGACTACAAGGACGACGATGACAAGTCTCAGGAGAGGCCCACGTTCTACC -3' [SEQ ID NO: 
1] and PAG-L: 5'-ACCCGGTACCACCAGGTGCTCAGGACTCCATCTCT-3' [SEQ ID NO:2] made by the use of kidney 
cDNA (Toyobo, QUICK-Clone cDNA) as a template and referring to the base sequence of p38 MAP kinase gene 
reported by Han etal. ( Science 265 (5173), 808-811 (1994)). 

[0523] A PGR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 p^L 1 0xLA PCR Buffer, 3 \iL 2.5 mM dNTP solution, each 2.5 llL of 1 2.5 jj.M primer solutions, 
and 10 sterile distilled water were mixed. As the upper mixed solution, 1 fiL human cardiac cDNA (1 ng/mL) as a 
template, 3 p.L 10XLA PCR Buffer, 1 jaL 2.5 mM dIMTP solution, 0.5 p.L TaKaRa LA Taq DNA polymerase (Takara 
Shuzo), and 24.5 ^iL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution and the mixture was treated at 70°Cfor5 min andfor5 min in an ice and, thereafter, 
the upper mixed solution was added to prepare a reaction soiution for PCR. A tube containing the reaction solution 
was set at a thermal cycler (Perkin Elmer), which was treated at 95°C for 2 min. Further, after repeating 35 times a 
cycle of 15 seconds at 95°C and 2 minutes at 68°C, treatment was perfonned at 72°C for 8 minutes. The resulting 
- PCR product was subjected to agarose gel (1%) electrophoresis, 1 .1 kb DNA fragment containing p38 MAP kinase 
gene was recovered from the gel and, thereafter, which was inserted into pT7Blue-T vector (Takara Shuzo) to make 
the plasmid pHP38. 

^{0524] The 4.8 kb Xhol-Kpnl fragment of the plasmid pFASTBACI (CIBCOBRL) and the 1 .1 kb Xhol-Kpn fragment 
of the above plasmid pHP38 were ligated to make the plasmid pFBHP38. 

[0525] The plasmid pFBHP38 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were usedto prepare 
the recombinant baculovirus virusstock BAC-HP38. 

45 

(2) Cloning of human MKK3 gene and preparation of recombinant baculovirus 



[0526] Cloning of human MKK3 gene was performed by a PCR method using a primer set MKK-U: 
6'-ACAAGAATTCATAACATATGGCTCATCATCATCATCATCATTCCAAGCCACCCGCACCCAA-3' [SEQ ID NO:3] and 
MKK-L: 5'-TCCCGTCTAGACTATGAGTCTTCTCCCAGGAT-3' [SEQ ID NO:4] made by the use of kidney cDNA (Toy- 
obo, QUICK-Clone cDNA) as a template and referring to the base sequence of MKK3 gene reported by Derijard, B. et 
al., Science 267 (5198), 682-685 (1995). 

[0527] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 1 0xLA PCR Buffer, 3 \xL 2.5 mM dNTP solution, each 2.5 ixL of 12.5 \xU primer solutions, 
and 10 |LtL sterile distilled water were mixed. As the upper mixed solution, 1 \xL human kidney cDNA (1 ng/mL) as a 
template, 3 lOxLA PCR Buffer, 1 ^iL 2.5 mM dNTP solution, 0.5 \iL TaKaRa LA Taq DNA polymerase (Takara 
Shuzo) and 24.5 \iL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution and the mixture was treated at 70*'C for 5 minutes and for 5 minutes in an ice and, 
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thereafter, the upper mixed solution was added to prepare a reaction solution for PGR. A tube containing the reaction 
solution was set at a thermal cycler (Perkin Elmer), which was treated at 95°C for 2 minutes. Further, after repeating 
35 times a cycle of 1 5 seconds at 95°C and 2 minutes at 68°C, treatment was performed at 72^*0 for 8 minutes. The 
resulting PGR product was subjected to agarose gel (1%) electrophoresis, 1.0 kb DNA fragment containing MKK3 
5 gene was recovered from the gel and. thereafter, which was Inserted into pT7Blue-T vector (Takara Shuzo) to make 
the plasmid pHIVIKKS. 

[0528] In order to mutate MKK3 into a constitutive active form (from Ser to Glu at 189 position, from Thr to Glu at 
position 193), a primer set SER-U: 5'-GGCTACTTGGTGGACGAGGTGGCCAAGGAGATGGATGCCGGGTGC-3' 
[SEQ ID NO:5] and SER-L: 6'-GCAGGGGGGATGCATGTCCTTGGCCACGTCGTGGACCAAGTAGGG-3' [SEQ ID NO: 
10 6] was used to introduce a mutation by QuikGhange Site-Directed Mutagenesis Kit (Stratagene), to obtain pcaMKK3. 
[0529] 4.8 kb EcoRi-Xbal fragment of the plasmid pFASTBAGI (CIBCOBRL) and the 1.0 kb EcoRI-Xbal fragment 
of the above plasmid pcaMKK 3 were ligated to make the plasmid pFBoaMKK3. 

[0530] The plasmid pFBcal\/IKK3 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to pre- 
pare the recombinant baculovirus virusstock BAC-caMKK3. 

15 

(3) Preparation of active form p38 MAP kinase 

[0531] The Sf-21 cells were seeded on 1 00 mL Sf-900ll SFM medium (GIBCOBRL) to 1 x 1 0^ cells/mL and cultured 

at 27°G for 24 hours. After each 0.2 mL of the virusstock BAC-HP38 and BAG-caMKK3 of recombinant baculovirus 
20 were added, the culturing was further performed for 48 hours. After the cells were separated from the culturing solution 
by centrifugation (3000 rpm, 10 min), the cells were washed twice with PBS. After the cells were suspended in 10 ml 
Lysis buffer (25 mM HEPES (pH 7.5), 1% Triton X, 130 mM NaGI, 1 mM EDTA, 1 mM DTT, 25 mM p-glycerophosphate, 
20 mM leupeptin, 1 mM APMSF, 1 mM Sodium orthovanadate), the cells were lysed by treating twice in a homogenizer 
(POLYTRON) at 20000 rpm for 2 minutes. From the supernatant obtained by centrifugation (40000 rpm, 45 minutes), 
25 active form p38 MAP kinase was purified using Anti-FLAG M2 Affinity Gel (Eastman Ghemlcal). 

(4) Measurement of the enzyme inhibitory activity 

[0532] 2.5 p,L of a test compound dissolved in DMSO was added to 37.5 |i.L reaction solution (25 mM HEPES (pH 
30 7.5), 1 0 mM Magnesium Acetate) containing 260 ng active form p38 MAP kinase and 1 ag Myelin Basic Protein, which 
was maintained at 30°C for 5 minutes. The reaction was initiated by adding 10 |j,L ATP solution (2.5 |xM ATP, 0.1 \iC\ 
[g-^2p]ATP). After the reaction was performed at 30°C for 60 minutes, the reaction was stopped by adding 50 |iL 20% 
TCA solution. After the reaction solution was allowed to stand at O^'C for 20 minutes, an acid Insoluble fraction was 
transferred to GF/C filter (Packard Japan) using Cell Harvester (Packard Japan) and washed with 250 mM H3PO4. 
35 After drying at 45°C for 60 minutes, 40 \iL Microscint 0 (Packard Japan) was added and the radioactivity was measured 
with a TopCount (Packard Japan). The concentration (IC^q value) of the test compound necessary for inhibiting uptake 
of into an acid insoluble fraction by 50% was calculated with PRISM 2.01 (Graphpad Software). The results are 
shown in Table 45. 

40 Table 45 



Reference Example A Compound No. 


IC50 (fiM) 


13-14 


0.086 


13-16 


0.081 


13-16 


0.060 


13-70 


0.026 


13-74 


0.63 



50 

Experimental Example C2 

Measurement of inhibiting activity of TNF-a production 

55 [0533] After THP-1 cells which had been cultured on PRMI 1640 medium (manufactured by Life Technologies, Inc.) 
containing 1% inactivated bovine feta! serum (manufactured by Life Technologies, Inc., U.S.A.) and 10 mM HEPES 
(pH 7.5) seeded on a 96-well plate to 1x10^ cells/well, 1 ^iL test compound dissolved in DMSO was added. After 
incubation at 37°C for 1 hour in a CO2 incubator, LPS (Wako Pure Chemicals) was added to the final concentration 5 
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p.g/mL. After cultured at 37°C for 4 hours in a COg incubator, the supernatant was obtained by centrifugation. The 
concentration ofTNF-a in the supernatant was nneasured by EUSA(R&D Systems, Quantiklne Kit). The concentration 
(IC50 value) of the test compound necessary for inhibiting TNF-a production by 50% was calculated using PRIIVIS 2.01 
(Graphpad Software). The results are shown in Table 46. 



Table 46 



Reference Example A Compound No. 


IC50 (LlM) 


13-16 


0.14 


13-70 


0.18 


23-60 


0.046 



[0534] From the above results, it can be seen that Compound (1) has an excellent inhibitory activity against p38 MAP 
kinase and TNF-a production. 

[0535] The following Reference Example D can be produced according to Examples of WOOO/64894. 
Reference Example D 1 

[0536] [4-(3,5-d!methyIphenyl)-5-(2-phenylmethyloxy-4-pyridyl)-1,3-thiazol-2-yi]amine 

Reference Example D 2 

[0537] N~[4-[2-benzoylamino-4-(4-methoxyphenyl)-1,3-thiazol-5-yl]-2-pyrldyl]benzamide 
Reference Example D 3 

[0538] N-[4-(4-methoxypheny)-5-[2-[(3-pyridylcarbonylamino)]-4-pyridyl]-1,3-thlazol-2-yl]nicotlnamlde 
Reference Example D 4 

[0539] N-[4-[2"amino-4-(4-methoxyphenyl)-1,3-thiazol-5-yl]-2-pyridyi]benzamide 
Reference Example D 5 

[0540] N-[4-[2-amino-4-(3,5-dlmethylphenyl)-1,3-thia2olr5-yl]-2-pyridyl]benzamlde 
Reference Example D 6 

[0541] NT[4-[2-amino-4-(3,5-djmethylphenyl)-1 ,3-thiazol-6-yl]-2-pyridyl]benzylamine 
Reference Example D 7 

[0542] N-[4-[2-amino-4-(3,5-dimethylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]benzamlde hydrochloride 
Reference Example D 8 

[0543] N-[4-[2-amino-4-(3,5-dlmethylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzylamine dihydrochloride 
[0544] The structures of the compounds obtained. in Reference Examples D 1 to 6 are shown below: 

Reference Example Dl 
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0 




Reference Example D 5 




Me 



Reference Example D 6 




Reference Example D 9: N-[542-benzoylamino-4-pyridyl)-4-(3,5-dimethylphenyl)-1 ,34hiazol-2-yl]acetamide 
Reference Example D 10: N-[5-{2-benzylamino-4-pyridyl)-4-(3,5-dimethylphenyl)-1 ,3-thiazol-2-yl]acetamide 
Reference Example D 11: N-[4-[4-{4-methoxyphenyl)-2-methylamjno-1 ,3-thiazol-5-yl]-2-pyridyl]benzamlde 
Reference Example D 12: Ni4-[2-amino-4-(3-methylphenyl)-1 ,3-thiazol-5-yl] -2-pyndyl]benzamide 
Reference Example D 13: N-[4-[4-(4-methoxyphenyl)-2-methyl-1.,3-thiazol-5-yl]"2-pyhdyl]benzamide 
Reference Example D 14: N-[4-[2-[(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thlazol-6-yl]-2-pyridyl]phenylaceta- 
mlde 

Reference Example D 15: 

Reference Example D copipound 15-1: N-[4-[4-(4-methoxyphenyl)-2-methyl-1 ,3-thiazol-5-yl]>2-pyridyl]pheny-. 
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iacetamide 

Reference Example D compound 15-2: N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyr!dyl]phenyla- 
cetamide 

Reference Example D compound 15-3: N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyndyl]phenyla- 
cetamlde 

Reference Example D compound 15-4: N-[4-[2-butyl-4-(3--methylphenyl)-1 ,3-thia2ol-5-yl]-2-pyrldyl]pheny!a- 
cetamide 

Reference Example D compound 16-5: N-[4-[2-(2-chlorophenyl)-4-(3-methylpheny!)-1 ;3-thlazol-5-yl]-2-pyn- 
dyl]phenylacetamlde 

Reference Example D compound 15-6: N-[4-[4-{3-methylphenyl)-2-(4-methy!thiophenyl)-1 ,3-thiazol-5-yi]- 
2-pyridyl]phenylacetamide 

Reference Example D 16: 

Reference Example D compound 16-1 : N-[4-[2-ethyi-4-(3-methylphenyj)-1 ,3-thlazol-5-yl]-2-pyridyl]benzamide 
Reference Example D compound 1 6-2: N-[4-[2-ethyl-4-(3-methylphenyI)-1 ,3-thiazol-5-yl]-2-pyrldyl]-3-phenyI- 
propionamide 

Reference Example D compound 1 6-3: N-[4-[2-ethyl-4-(3-methylphenyl]-1 ,3-thiazol-5-yl]-2-pyndyl]-3-(4-meth- 
oxyphenyl)propionamide 

Reference Example D compound 16-4: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-(4-fluor- 
ophenyi)propionamide 

Reference Example D compound 1 6-5: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-6-yl]-2-pyridyl]-4-phenyl- 
butyramide 

Reference Example D compound 16-6: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-5-phenyl- 
valeramide 

Reference Example D compound 16-7: N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]benza- 
mide 

Reference Example D compound 16-8: N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyrldyl]-3-phe- 
nylpropionamide 

Reference Example D compound 1 6-9: N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyridyl]benzamide 
Reference Example D compound 16-10: N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phe- 
nylproplonamlde 

Reference Example D compound 16-11: N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyri- 
dyl]benzamlde 

Reference Example D compound 16-12: N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thia2ol-5-yl]-2-pyn- 
dyl]-3-phenylpropionamide 

Reference Example D compound 16-13: N-[4-[2-(2-chlorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyri- 
dyl]benzamide 

Reference Example D compound 16-14: N-[4-[2-(2-chlorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyri- 
■ ■ dyl]-3-phenylpropionamide 

Reference Example D compound 16-15: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thlazol-5-y!]- 
2-pyridyl]benzamide 

Reference Example D compound 16-16: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]- 
2-pyridyl]-3-phenylpropionamide 

Reference Example D compound 16-17: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]- 
2-pyridyl]-2-thiophenecarboxamide 

Reference Example D compound 16-18: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thlazol-5-yl]- 
2-pyridyl]-2-naphthamlde 

Reference Example D 17: N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-methylphenylacetamide 
Reference Example D 18: N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]-N-methyl-3-phenvlpropion- 
amide 

Reference Example D 19: 

Reference Example D compound 19-1 : N-benzyl-N-[4-[4-(4-methoxyphenyl)-2-methyl-1 ,3-thiazol-5-yl]-2-py- 
ridyl]amine 

Reference Example D compound 19-2: N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl] 
amine 
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Reference Example D compound 1 9-3: N-[4-r2-ethyl-4-(3-methylphenyl)-1 ,3-thiazoi-5-yi]-2-pyridyl]-N-(2-phe- 
nylethyl)amine 

Reference Example D compound 1 9-4: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(3-phe- 
nylpropyl)amlne 

Reference Example D compound 1 9-5: N-benzyi-N-[4-[4-{3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl] 
amine 

Reference Example Dcompoundl 9-6: N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(2-phe- 
nylethyl)amine 

Reference Example Dcompoundl 9-7: N-[4-[4-(3-methylpheny()-2-propyl~1 ,3-thlazol-5-yl]-2-pyrrdyl]-N-(3-phe- 
nylpropyl)amine 

Reference Example D compound 19-8: N-benzyl-N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-6-yl]-2-pyridyl] 
amine 

Reference Example D compound 1 9-9: N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyrldyl]-N-(2-phe- 
■ nylethyl)amine 

ReferenceExampleDcompound19-10:N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yi]-2-pyndyl]-N-(3-phe- 
nylpropyl)amine 

Reference Example D compound 19-11: N-benzyl-N-[4-[2-(4-fluorophenyi)-4-(3-methylphenyl)-1 ,3-thiazol- 
5-yl]-2-pyridyl]amine 

Reference Example D compound 19-12: N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyri- 
dyl]-N-(2-phenylethyl)amine 

Reference Example D compound 19-13: N-[4-[2-(4-fluorophenyl)-4-{3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyri- 
dyl]-N-(3-phenylpropyl)amlne 

Reference Example D compound 19-14: N-benzyl-N-[4-[2-(2-chlorophenyl)-4-(3-methylphenyl)-1 ,3-thtazol- 
5-yl]-2-pyridyl]amlne 

Reference Example D compound 19-15: N-[4-[2-(2-chlorophenyl)-4-(3-methylplienyl)-1 :3-thiazol-5-yl]-2-pyh- 
dyl]-N-(2-phenylethyl)amine 

Reference Example D compound 19-16: N-[4-[2-{2-chlorophenyl)-4-(3-methylphenyI)-1 ,3-thiazol-5-yl]-2-pyn- 
dyl]-N-(3-phenylpropyl)amine 

Reference Example D compound 19-17: N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylthjophenyl)-1 ,3-thia- 
zol-5-yl]-2-pyridyl]amine 

Reference Example D compound 19-18: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thlazol-5-yl]- 
2-pyrldyl]-N-(2-phenylethyl)amine 

Reference Example D compound 19-19: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thlazol-5-yl]- 
2-pyrldyl]-N-(3-phenylpropyl)amlne 

Reference Example D compound 19-20: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]- 
2-pyridyl]-N-(2-naphthylmethyl) amine 

Reference Example D 20: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thlazol-5-yl]-2-pyridyl]benza- 
mide 

Reference Example D 21 : 

Reference Example D compound 21 -1 : N-[4-[4-(3-m6thylphenyl)-2-(4-methylsulfohylphenyl)-1 ,3-thiazol-5-yl]- 
2-pyridyl]phenylacetamide 

Reference Example D compound 21 -2: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]- 

2-pyridyl]-3-phenylpropionamide 

Reference Example D compound 21 -3: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thlazol-5-yl]- 
2-pyridyl]-2-thiophenecarboxamide 

Reference Example D compound 21 -4: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thlazol-5-yl]- 

2-pyridyl]-2-naphthamide 

Reference Example D compound 21 -5: N-benzyi-N-[4-[4-(3-methylphenyl)-2-{4-methylsulfonylphenyl)-1 ,3-thi- 
azol-5-yl]-2-pyridyl]amine 

Reference Example D compound 21 -6: N-[4-[4-{3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]- 
2-pyridyl]-N-(3-phenylpropyl)amlne 

Reference Example D compound 21 -7: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thlazol-5-yl]- 
2-pyndyl]-N-(2-naphthylmethyl)amlne 

Reference Example D 22: N-[4-[2-amino-4-(3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyridyl]-N-benzylamine 
Reference Example D 23: 
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Reference Example D compound 23-1 : N-[4-[2-amino-4-(3-methylphenyi)-1 ,3-thlazoI-5-yl]-2-pyridyl] 

-N-(4-methoxybenzyl)amine 

Reference Example D compound 23-2: N-[4-[2-amino-4-(3-methylph6nyl)-1 ,3-thiazot-5-yl]-2-pyhdyl] 
-N-(3-methoxybenzyi) amine 

Reference Example D compound 23-3: N-[4-[2-amrno-4-(3-methylphenyl)-1 ,3-thiazoj-5-yl]-2-pyridyl] 
-N-(2-methoxybenzyl) amine 

ReferenceExampieDcompound23-4:N-[4-[2-amino-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(4-chlo- 
robenzyl)amine 

Reference ExampleDcompound23-5:N-[4-[2-amino-4-{3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyridyl]-N-(3-chlo- 
robenzyl)amine 

Reference Example D compound 23-6: (R)-N-[4-[2-amino-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl] 
-N-(1 -phenylethyl)amine 

Reference Example D compound 23-7: (S)-N-[4-[2-amino-4-(3-methylphenyl)-1 ,3-thiazol-5-y[]-2-pyhdyl] 
-N-(1 -phenylethyl)amine 

Reference Example D compound 23-8: N-[4-[2-amino-4-(3-methylphenyl)-1 ,3-thjazol-5-yl]-2-pyridyl]-N-ben- 
zyl-N-methylamine 

Reference Example D 24: N-[4-[2-amlno-4-(3-methoxyphenyl)-1 .3-thiazol-5-yl]-2-pyridyl]-N-benzylamine 
Example 25: 

Reference Example D compound 25-1 : N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thlazol-5-yl]- 
2-pyridyl]-N-(2-phenylethyl)amine - - 

Reference Example D compound 25-2: N-(4~fluorobenzyl)-N-[4-[4-(3-methyIphenyl)~2-(4-methylsulfonylphe- 

nyl)-1 ,3-thiazol-5-yl]-2-pyridyl]amine 

Reference Example D compound 25-3: N-benzyl-N-methyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphe- 
nyl)-1 ,3-thiazol-5-yl]-2-pyridyl]amine 

Reference Example D compound 25-4: N-methyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)- 
1,3-thlazol-5-yl]-2-pyrjdyl]-N-(2-phenylethyl)amine 

Reference Example D compound 25-5: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-y!]- 
2-pyridyl]-N-(2-thlenylmethyl)amlne 

Reference Example D 26: 4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-5-(2-phenylthio-4-pyridyl)-1,3-thiaz 
Reference Example D 27: 5-(2-benzylthlo-4-pyrldyl)-4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thlazole 
Reference Example D 28: 4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-6-(2-phenylsulfonyl-4-pyridyl)--1 ,3-thla- 

zole 

[0545] Compounds prepared in the above Reference Examples D 9 to 28 are shown in Tables 47 to 52. 
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15 



20 



25 



30 



35 



40 



45 



Table 47 



10 I'Vr^ 




Reference 

Example D Z y r3 mp/'C 



Compound 



-CO- -NH- -NHCOMe f >— 238-241 



' -o 

to — -CHa- -NH- -NHCCMa ^ — 2t7-219 

Me 

11 -CO- -NH-. -NHMe MeO-K^^— 237-211 

'^^"2 ^^3— 215-217 

~C!^ '^^ ^^^"^^ — 134-133' 

Me 

15-1 — -CHjCO- .NH- -We — 118-120 

15-2 — -CHjCO- .NH- -CHsMe ^~V— 107-1C8 
15-3 — -CH2CO- 

15'-* — 'CH2CO- -NH- -(CH2)3Me ^^'^ 

y=rv CI Me 

15-5 — -CHaCO- -NH- -H^> ^^3~ 141-142 

15-6 "-V^ -CH3CO- -NH. — ^^SMs fV- 205-205 

50 16-1 -"<^ -CO- -NH- -CHjMe /"""V- n3-114 



16-2 





r3 






'NHCOMe 






Me 


-NHCCMa 


Me 

0- 

Me 


-NHMe 




-NH2 




-Me 








-We 






Me 




Me 


-(CH2)3Me 






Me 






•CHjMe 


Me 


-CH^Me 





109-111 



— (Q> -(CH2)2CO- -NH- -CH^Me <^'~V" ^26-127 



55 



133 
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Table 48 




Reference 
Example D . p2 
Compound 


z 


Y 


r' 


r3 


mp/ 


16-3 


-{^OMe 




-NH- 


-CHsMe 


Me 


137-133 


16-4 




-(CH2)aCO. 


-NH- 




Me 


116-117 







-(CH2)3CO 


-NH- 


-CHaMe 


Me 


92-93 


16-6 


-Q 


-(CHa)-,CO- 






Me 


86-87 


16-7 




-co- 


-NH- 






amorphous 








-NH- 




Me 


103-104 


* D'*a 




-CO- 






Me 


drnorphous 


le-io 


-0 


•{CH2)aCO- 


-NH- 




Me 


77-78 


16-11 


-0 


-CO- 


-NH- 




Me 


126-126 


16-12 


-Q 


-(CH2)3CO- 


-NH- 




Me 


169-171 


15-13 




-co- 


-NH- 




Me 


138-140 


16-14 




•(CH2)2CO- 


-NH- 


'''>~^ 
-0 




156-158 


16-15 




-co- 


-NH- 




Me 


180-132 


16-16 


-0 


-(CHJzCO- 


-NH- 




Me 


174-!75 
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Table 49 




Reference 
Example D 
Compound 



1 Vr' 



16-17 



-"O -CO. 



19-1 



19-2 



19-4- 



19-5 



19-6 



19-7 



19<3 



19-9 



-GHz - 



-o 



•CH, 



-NH- 



-NMe- -CH^Me 



SMe 



-NH- 



-NH- -CHsMe 

-NH- -CHaMe 

-NH. -CHaMe 

-NH- -{CHaljMe 

-NH- -fCH^gMe 

•NH- -{CH2)aWe 

-NH- •(CH2)3Me 



Me 



Me 



Me 



5- 
b- 

b- 

a 

-Me MeO-^ — 

V 

'b- 

b- 

Me 
Me 



Me 



Me 



145-147 



ia4-ta6 



75^76 



03 



132-133 



106-t07 



97-98 



52-53 



o3 



o3 



oa 



oi) 
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Table 50 





Reference 
Example D ^,2 
Compound 


2 


y 






mp/'C 


15 


19-tO 


-o 


.(CHJr 


-NH- 




Me 




20 


19-11 




-CHj- 


-NH. 




Me 


143-146 




19-12 






-NH- 






97-98 


25 


19-13 




-{CH2)5- 


-NH- 


-O-F 


Me 


110-112 




13-14 




-CHj- 


-NH- 




Me 

Me 

b- 


84-86 


30 


19-15 


-O 




-NH- 


CI 


1 13-114 


35 


19-16 




.{CH2)3. 


-NH- 


Cl 

-<> 


' Ms 


1.01 -1D2 




19-17 












134-136 


40 


19-13 






-NH- 




Me 


137-739 




19-19 


-o 




-NH- 






106-107 


45 


19-20 




.CH2- 


-NH- 


— ^-SMe 




144-145 


50 


20 




-CO- 


•NH- 


— ^^-SOjMe 


Me 


212-214 



55 



138 
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Table 51 




1 Vfl' 



Reference 
Example D r2 
Compound 



mp/'C 



21-1 


O 


-CHjCO- 


-NH- 




Me 


21-2 






-NH- 




Me 


21-3 




-co- 


•NH- 




Me 


^ 1 




-co- 


-NH- 




Me 


« i '3 


-o 






■ ,i_/y »S-™ c/^ iijia 


Me 


21-6 






-NH- 


— ^-SOaMe 


Me^ 


21-7 






-NH* 


— ^ }^ SO«Mfl 




22 






-NH- 


-NH2 




23-1 




-NH- 


-NHj 


Ms 




' OMe 








Me 


23-2 




-CHg • 


-NH- 


-NHj 




23-3 




•CH2 - 


-NH- 


-NHg 


Me 


23-4 




"CHj • 


-NH- 


-NH2 


Me 


23«5 




-CH^- 




-NH2 


Me 


23-6 




•CHMe- (R) 


-NH- 




Me 



244-245 



236-237 



199-201 



231-233 



146-150 



157-158 



167-168 



178-179 



ia3-ia4 



152-154 



158-159 



182-183 



laO-IBt 



94-95 
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io 



50 



Tabie 52 






Reference 
Example C 
Compounc 


1 


2 


Y 


R^ 


R^ 


mpy 'C 


15 


23-7 




-CHMe- (S) 


•NH- 


-NHa 


Me 


93-36 


20 


23-8 






-NMe- 




Me 


136-140 




24 


-O' 




-NH- 


-NH2 




217-218- 


25 


2S-1 






-NH- 


— ^^-SOjMe 


Me 


174-176 




2S-2 




-CHj- 


-NH- 


— ^^-SOaMe 




155-158 


30 


2S-3 






-NMe- 


— ^^"SOaMe 


Me 


163-166 




23-4 




-(CH2)2 - 


-NMe- 


— ^^)-S02Me 


Me 


115-117 


35 


25-5 






-NH- 


— ^HsOzMe 




107-109 


40 


26 


-o 




-S- 


— ^^SOgMe 


Me^ 


116-1t8 




27 












182-185 


45 


28 


O 








Me 


126-128 



55 



138 
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Reference Example E1 : 
[0546] 



(1) 


Compound of Reference Example D 1 


50 mg 


(2) 


Lactose 


34 mg 


(3) 


Corn starch 


10.6 mg 


(4) 


Corn starch (pasty) 


5 mg 


(5) 


Magnesium stearate 


0.4 mg 


(6) 


Calcium carboxymethylcellulose 


20 mg 




Total 


120 mg 



[0547] According to conventional methods, the above (1 ) to (6) were mixed, compressed with a compressing machine 
to obtain tablets. 

Reference Example E2: 

[0548] 

20 , 



(1) 


Reference Example D compound 16-1 


lO.Omg 


(2) 


Lactose 


60.0 mg 


(3) 


Corn starch 


35.0 mg 


(4) 


Gelatin 


3.0 mg 


(5) 


Magnesium stearate 


2.0 mg 



[0549] 10.0 mg of Reference Example D compound 1 6-1 and a mixture of 60.0 mg of lactose and 35.0 mg of corn 
starch were granulated by passing through a 1 mm mesh sieve using 0.03 ml of a 10% aqueous gelatin solution (3.0 
30 mg as gelatin) and, thereafter, dried at 40°C and re-passed through a sieve. The granules thus obtained were mixed 
with 2.0 mg of magnesium stearate and compressed. The resulting core tablet is coated with a sugar coating of a 
suspension of sucrose, titanium dioxide, talc and arable gum in water. The tablet coated with a coating is polished with 
beeswax to obtain a coated tablet. 

35 Reference Example E3: 

[0550] 



(1) 


Reference Example D compound 16-1 


10.0 mg 


(2) 


Lactose 


70.0 mg 


(3) 


Corn starch 


50.0 mg 


(4) 


Soluble starch 


7.0 mg 


(5) 


Magnesium stearate 


3.0 mg 



45 

[0551] After 10.0 mg of Reference Example D compound 1 6-1 and 3.0 mg of magnesium stearate are granulated 
with 0.07 ml of an aqueous solution of soluble starch (7.0 mg as soluble starch), the granules are dried and mixed with 
70.0 mg. of lactose and 50.0 mg of corn starch. The mixture is compressed to obtain tablets. 

Reference Example E4: 



[0552] 





(1) 


Reference Example D compound 1 8 


5.0 mg 


55 


(2) 


Sodium chloride 


20.0 mg 




(3) 


Distilled water to total 


2.0 ml 
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[0553] 5.0 mg of Reference Example D compound 1 8 and 20.0 mg of sodium chloride are dissolved in distilled water 
and water is added to total 2.0 ml. The solution is tittered and filled into a 2 ml of ampoule under sterile conditions. 
After the ampoule is sterilized, It is sealed to obtain a solution for injection. 

5 Reference Example F1 : 

[0554] Genetic procedures were according to the methods described in Molecular Cloning, published by Cold Spring 
Harbor, Laboratory, 1989 or a method described in the attached protocol of the reagent. 

io 1) Cloning of human adenosine A3 receptor 

[0555] Cloning of an adenosine A3 receptor gene was performed from human brain cDNA by a PCR method. A PCR 
reaction was performed with a DNA thermal cycler 480 (Perkin Eimer) by using 1 ng of brain cDNA {Toyobo, 
QUICK-Clone cDNA) as a template, adding each 50 pmol of a primer set 5'-CGCCTCTAGACAAGAT- 

^5 GCCCAACAACAGCACTGC-3' (SEQ ID NO:7) and 5'-CGGGGTCGACACTACTCAGAATTCTTCTCAATGC-3' (SEQ 
ID NO:8) made by reference to adenosine A3 receptor gene base sequence reported by Salvatore et al. ( Proc. Natl. 
Acad. Sci. U.S.A., 90:1 0365-1 0369, 1993) and employing Takara LA PCR Kit V6r.2 (TakaraShuzo) (reaction conditions: 
35 cycles of 1 minute at 95*'C, 1 minute at 66'*C, 2 minutes at 75°C). The resulting PCR product was subjected to 
agarose gel electrophoresis and 1.0 kb of DNA fragment was recovered and, thereafter an adenosine A3 receptor 

20 gene was cloned using Original TA Cloning Kit (Funakoshi). 

[0556] Next, the resulting plasmid was digested with a restriction enzyme Xbal (Takara Shuzo), treated with T4 DNA 
polymerase (Takara Shuzo) into end-blunted fragments and further digested with Sail (Takara Shuzo) to obtain ade- 
nosine A3 receptor gene fragments. 

25 2) Preparation of a plasmid for expressing of human adenosine A3 receptor 

[0557] A SRa promoter derived from pTB1 411 described in JP-A 5-076385 was digested with Bglil (Takara Shuzo), 
blunted, and llgated to EcoRI (Takara Shuzo)-digested pCI vector (Promega) with a DNA Ligation kit (Takara Shuzo) 
to make pCI-SRa. Next, this pCI-SRa was digested with Clal (Takara Shuzo) and treated with T4 DNA polymerase 
30 (Takara Shuzo) to blunt-ended. On the other hand, after pGFP-C1 (Toyobo) was digested with Bsu36l (Daiichi Pure 
Chemicals), treated with T4 DNA polymerase (Takara Shuzo) to blunted end to obtain 1 .63 kb of DNA fragment, and 
both were llgated with a DNA Ligation kit (Takara Shuzo) and competent cells of Escherichia coll JMI 09 were trans- 
formed to obtain the plasmid pMSRaneo. 

[0558] Next, after pMSRaneo was digested with EcoRI (Takara Shuzo), treated with a T4 DNA polymerase (Takara 
35 Shuzo) to blunted end, and further digesting with Sail (Takara Shuzo) to obtain a 5.4 kb DNA fragment. The obtained 
DNA fragment and the fragments of adenosine A3 receptor gene obtained in the above 1) were mixed, ligated with a 
DNA Ligation kit (Takara Shuzo) and competent cells of Escherichia coli JMI 09 (Takara Shuzo) were transformed to 
obtain the plasmid pA3SR^3^. 

40 3) Introduction of a plasmid for expressing human adenosine A3 receptor into CHO (dhfr-) cells and expression 

[0559] CHO (dhfr-) cells obtained by culturing on Ham F12 medium (Nihonseiyaku) containing 10% bovine fetal 
serum (Lifetec Oriental) in a 760 ml tissue culture flask (Vecton Dickinson) were peeled with 0.5 g/L trypsin-0.2 g/L 
EDTA (Lifetec Oriental) and, thereafter, the cells were washed with PBS (Lifetec Oriental) and centrifuged (1000 rpm, 

45 5 minutes), which was suspended in PBS. 

[0560] Next, a DNA was introduced into cells using a gene pulser (BloRad) according to the following conditions. 
That is, 8X 1 0^ cells and 1 0 ^ig of the plasmid pA3SRa for expressing human adenosine A3 receptor were added to 
0.4 cm gapped cuvette and electroporation was performed with 0.8 ml volume, and under voltage 0.25 kV and capac- 
itance 960 \xF. Thereafter the cells were transferred to Ham F12 medium containing 10% bovine fetal serum, cultured 

50 for 24 hours, the cells were peeled again and centrifuged, then, suspended in Ham F1 2 medium containing 1 0% bovine 
fetal serum to which Geneticin (Lifetec Oriental) had been added to 500 |xg/ml, which was diluted to 10"^ cells/ml to 
seed on a 96-well plate (Becton Dickinson) to obtain Geneticin-resistant strain. 

[0561] Next, the resulting Geneticin-resistant strain was cultured on a 24 well-plate (Becton Dickinson) and, there- 
after, an adenosine A3 receptor expressing cell was selected among the resistant strains. That is, a reaction was 
55 conducted in an assay buffer I (HBSS (Wako Pure Chemicals) containing 0.1 % BSA, 0.25 mM PMSF, 1 p,g/ml pepstatin 
and 20 ^.g/ml leupeptin) for 1 hour, washed with an assay buffer I, the radioactivity was measured with a y-counter to 
select a cell to which a ligand is specifically bound, A3AR/CHO strain. 
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4) Preparation of a cell membrane fraction of a cell fof expressing adenosine A3 receptor 

[0562] After the A3AR/CHO strain obtained in the above 3) was cultured In Ham F12 medium containing 1 0% bovine 
fetal serum for 2 days, the cells were peeled with 0.02% EDTA-containing PBS, the cells were recovered by centrifu- 

5 gation, suspended In an assay buffer II (50 mM Tris-hydrochloric acid (pH 7.5), 1 mM EDTA, 1 0 mM magnesium chloride. 
0.25 mM PMSF, 1 ^xg/mL pepstatin, 20 fig/ml leupeptin), and the cells were iysed by treating three times with a polytron 
homogenizer (Model PT-3000, KINEMATICA AG) at 20,000 rpm for 20 seconds. After the cells were ground, they were 
centrifuged at 20,000 rpm for 1 0 minutes to obtain the supematant containing the membrane fraction. This supernatant 
was centrifuged with a supercentrifuge (Model L8-70M, rotor 7071, Beckmann) at 30,000 rpm for 1 hour to obtain the 

10 precipitates containing the membrane fraction. 

[0563] Next, the precipitates were suspended in an assay buffer II containing 2 unit/ml adenosine deaminase (Boe- 
hringer Mannheim), treated at 30^C for 30 minutes and, thereafter, centrifuged again as described above to obtain the 
precipitates containing the membrane fraction. 

15 5) Adenosine A3 receptor binding test 

[0564] On a 96 wel!-microplate, pHJ-NECA (Amersham) as a ligand was added to an assay buffer II containing the 
100 HQ/ml membrane fraction obtained in the above 4) and various concentrations of test compounds so that the 
concentration of the ligand was 10 nM, followed by reaction at room temperature for 1 hour. Then, the membrane 
fraction was transferred to unifllter GF/C (Packard) by filtering the reaction solution using Cell Harvester (Packard) and 
washed three times with 50 mM cooled Tris buffer (pH 7.5). After the filter was dried, Microscint 0 (Packard) was added 
to the filter, the radioactivity was measured with a TopCount (Packard) and the concentration (IC50) of a test compound 
necessary for decreasing an amount of binding of [3H]-NECA to the membrane fraction by 50% was calculated with 
PRISM 2.01 (Graphpad Software). 

[0565] As the result, the IC50 value of the compound of Example 1 was 11 .6 nM. It can be seen that Compound (I) 
is the excellent affinity for adenosine A3 receptor. 

Reference Example F2: 

[0566] The genetic manipulations described below were according to the methods described in the book (Maniatis 
et al., Molecular Cloning, Cold Spring Harbor Laboratory, 1 989) or a method described In the protocol attached to the 

reagent. 

(1) Cloning of human p38 MAP kinase gene and preparation of recombinant Baculovlrus 



20 



25 



30 



35 



[0567] Cloning of human p38 MAP kinase gene was performed by a PCR method using a primer set P38-U' 
5'-ACCACTCGAGATGGACTACAAGGACGACGATGACAAGTCTCAGGAGAGGCCCACGTTGTACC -3' [SEQ ID NO" 
9] and PAG-L:5'-ACCCGGTACCACCAGGTGCTCAGGACTCCATCTCT-3' [SEQ ID NO:10] made by reference to the 
base sequence of p38 MAP kinase gene reported by Han et al. (Science 265 (5173). 808-811 (1994)) and employing 
40 kidney cDNA (Toyobo, QUICK-Clone cDNA) as a template. 

[0568] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 1 00 (Takara Shuzo). As 
the lower mixed solution, 2 \iL 1 0xLA PCR Buffer, 3 jiL 2.5 mM dNTP solution, each 2.6 ^.L of 1 2.5 p.M primer solution, 
and 1 0 \x.L sterile distilled water were mixed. As the upper mixed solution, 1 human cardiac cDNA (1 ng/mL) as a 
template. 3 ^lL IOxLA PCR Buffer, 1 2.5 mM dNTP solution, 0.5 TaKaRa LA Taq DNA polymerase (Takara 
Shuzo), and 24.5 \xL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution to treat at 70°C for 5 minutes and for 5 minutes in an ice and. thereafter, the upper 
mixed solution was added to prepare a reaction solution for PCR. A tube containing the reaction solution was set at a 
themnal cycler (Perkin Elmer), which was treated at 95°C for 2 minutes. Further, after repeating 35 times a cycle of 15 
seconds at 95°C and 2 minutes at 68°C, treatment was performed at 72'^C for 8 minutes. The resulting PCR product 
was subjected to agarose gel (1%) electrophoresis, 1 .1 kb DNA fragment containing p38 MAP kinase gene was re- 
covered from the gel and, thereafter, which was inserted into pT7Blue-T vector (Takara Shuzo) to make the plasmid 
pHP38. 

[0569] The 4.8 kb Xhol-Kpnl fragment of the plasmid pFASTBACI (CIBCOBRL) and the 1 .1 kb Xhol-Kpn fragment 
of the above plasmid pHP38 were ligated to make the plasmid pFBHPSB. 

[0570] The plasmid pFBHP38 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to prepare 
the recombinant Baculovirus virusstock BAC-HP38. 
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(2) Cloning of human 'MKK3 gene and preparation ofVecombinant Baculovirus 

[0571] Cloning of human MKK3 gene was performed by a PCR method using a primer set MKK-U: 
5'tACAAGAATTCATAACATATGGCTCATCATCATCATCATCATTCGAAGCCACCCGCAGCCAA-3' [SEQ id N0:11] 
5 and MKK-L: 5'-TCCCGTCTAGACTATGAGTCTTCTCCCAGGAT-3' [SEQ ID NO:12] made by reference to the base 
sequence of MKK3 gene reported by Derijard, B. et al., Science 2SJ (5198), 682-685 (1995) and using kidney cDNA 
(Toyobo, QUICK-ClonecDNA). . • 

[0572] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Tal<ara Shuzo). As 

the lower mixed solution, 2 ja.L lOxLA PCR Buffer, 3 p.L2.5 mM dNTP solution, each 2.5 iiL of 12.5 primer solution, 
10 and 1 0 ^lL sterile distilled water were mixed. As the upper mixed solution, 1 \iL human l<idney cDNA (1 ng/mL), 3 |xL 
10X LA PCR Buffer, 1 2.5 mM dNTP solution, 0.5 \iL TaKaRa LA taq DNA polymerase (Takara Shuzo) and 24.5 ,liL 
sterile distilled water were, mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to the prepared lower 
mixed solution to treat at 70°C for 5 minutes and for 5 minutes in ice and, thereafter, the upper mixed solution was 
added to prepare a reaction solution for PCR. A tube containing the reaction solution was set at a thermal cycler (Perkin 
15 Elmer), which was treated at 95°C for 2 minutes. Further, after repeating 35 times a cycle of 15 seconds at 95°C and 
2 minutes at 68°C, treatment was performed at 72°C for 8 minutes. The resulting PCR product was subjected to agarose 
gel (1%) electrophoresis, 1.0 kb DNA fragment containing MKK3 gene was recovered from the gel and, thereafter, 
which was inserted into pT7Blue-T vector (Takara Shuzo) to make the plasmid pHMKKS. 

[0573] In order to mutate MKK3 into a constitutive active form (from Ser to Glu at 189 position, from Thr to Glu at 
20 position 193), a primersetSER-U:5'-GGCTACTTGGTGGACGAGGTGGCCAAGGAGATGGATGCCGGCTGC-3' [SEQ 
ID NO:13] and SER-L:5'-GCAGCCGGCATCCATCTCCTTGGCCACGTCGTCCACCAAGTAGCC-3' [SEQ ID NO:14] 
was used to introduce a mutation by QuickChange Site-Directed Mutagenesis Kit (Stratagene), to obtain pcaMKKS. 
[0574] 4.8 kb EcoRI-Xbal fragment of the plasmid pFASTBACI (CIBCOBRL) and the 1.0 kb EcoRI-Xbal fragment 
of the above plasmid pcaMKK 3 were ligated to make the plasmid pFBcaMKKS. 
25 [0575] The plasmid pFBcaMKK3 and BAC-TO<BAC Baculovirus Expression System (GIBCOBRL) were used to pre- 
pare the recombinant Baculovirus virusstock BAC-caMKK3. 

(3) Preparation of active form p38 MAP kinase 

30 [0576] The Sf-21 ceils were seeded on 100 ml Sf-900ll SFM medium (GIBCOBRL) to 1 x1 0^ cells/mL and cultured 
at 27'='C for 24 hours. After each 0.2 mL of the virusstock BAC-HP38 of recombinant Baculovirus and BAC-caMKK3 
were added, the culturing was further performed for 48 hours. After the cells were separated from the culturing solution 
by centrifugation (3000 rpm, 10 min), the cells were washed twice with PBS. After the cells were suspended in 10 ml 
Lysis buffer (25 mM HEPES (pH 7.5), 1% Triton X, 130 mM NaCI, 1 mM EDTA, 1 mM DTT, 25 mM ^-glycerophosphate, 

55 20 mM leupeptin, 1 mMAPMSF, 1 mM Sodium orthovanadate), the ceils were lysed by treatingtwice with a homogenizer 
(POLYTRON) at 20000 rpmfor 2 minutes. By using Anti-FLAG M2 Affinity Gel (Eastman Chemical) from the supernatant 
obtained by centrifugation (40000 rpm, 45 minutes), active form p38 MAP kinase was purified. 

(4) Measurement of the p38 MAP kinase Inhibitory activity 

[0577] 2.5 jaL of a test compound dissolved in DMSO was added to 37.5 ^jlL reaction solution (25 mM HEPES (pH 
7.5), 10 mM Magnesium Acetate) containing 260 ng active form p38 MAP kinase and 1 iig Myelin Basic Protein, which 
was maintained at SO^'C for 5 minutes. The reaction was initiated by adding 10 |a,L ATP solution (2.5 |xM ATP, 0,1 |xCi 
[g-^^P]ATP). After the reaction was performed at 30°C for 60 minutes, the reaction was stopped by adding 50 |.iL 20% 

45 TCA solution. After the reaction solution was allowed to stand at 0°C for 20 minutes, an acid insoluble fraction was 
transferred to GF/C filter (Packard Japan) using Cell Harvester (Packard Japan) and washed with 250 mM H3PO4. 
After drying at 45 °C for 60 minutes, 40 \M Microscint 0 (Packard Japan) was added and the radioactivity was measured 
with a TopCount (Packard Japan). The concentration (IC50 value) necessary for Inhibiting uptake of 32p into an acid 
insoluble fraction by 50% was calculated with PRISM 2.01 (Graphpad Softwarie). 

50 [0578] The results are shown In Table 53. 



[Table 53] 



Reference Example D No. 


- 1C50 im 


1 


0.43 


2 


0.063 


3 


0.023 
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[Table 53] (continued) 



Reference Example D No. 


ICso ivm 


4 


0.020 


6 


0.029 


6 


0.023 



[0579] From this, It can be seen that Compound (II) has the p38 MAP kinase inhibitory activity. 
Reference Example F3: 

Measurement of inhibiting activity of TNF-a production 

[0580] After THP-1 cells which had been cultured In PRMI 1640 medium (manufactured by Life Technologies, Inc.) 
containing 1% no n -activated bovine fetal serum (manufactured by Life Technologies, Inc., U.S.A.) and 10mM HEPES 
(pH 7.5) seeded on. a 96-well plate to 1 xlO^ cells/well, 1 jiL test compound dissolved in DMSO was added to there. 
After incubation at 37°C for 1 hour in a COg incubator, LPS (Wako Pure Chemicals) was added to the final concentration 
5 |xg/mL. After cultured at 37°C for 4 hours in a CO^ incubator, the supernatant was obtained by centrifugation. The 
concentration of TNF-a in the supernatant was measured with ELISA (R&D System, Quantikine Kit). The concentration 
(IC50 value) necessary for Inhibiting TNF-a production by 50% was calculated by PRIMS 2.01 (Graphpad Software). 
[0581] The results are shown in Table 54. . 

[Table 54] 



Reference Example D No. 


IC50 ([^M) 


3 


0.026 


4 


0.014 


5 


0.020 


6 


0.140 



[0582] From this, it can be seen that Compound (II) has the excellent inhibitory activity of TNF-a production. 

Reference Example G1 

[0583] 



(1) 


Rofecoxib 


5.0 mg 


(2) 


Sodium chloride 


20.0 mg 


(3) 


Distilled water 


to make the total amount 2.0 ml 



[0584] Rofecoxib (5.0 mg) and sodium chloride (20.0 mg) are dissolved in distilled water, to which water is added to 
make the total amount 2.0 ml. The solution is filtrated and filled In a 2 ml ampoule under aseptic conditions. The.ampoule 
Is sterilized and sealed to give a solution for injection. 



Reference Example G2 
50 [0585] 



(1) 


Rofecoxib 


50 mg 


(2) 


Lactose 


34 mg 


(3) 


Cornstarch 


10.6 mg 


(4) 


Cornstarch (paste) 


5 mg 


(5) 


Magnesium stearate 


0.4 mg 


(6) 


Calcium carboxymethyl cellulose 


20 mg 
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(continued) 



total 



120 mg 



[0586] The above-nnentioned (1)-(6) were nnixed according to a conventional nnethod and tabieted with a tableting 
machine to give tablets. 

Example 1 

[0587] Either the preparation produced in Reference Example B or that produced in Reference Example E is com- 
bined with the preparation of Reference Example G1 , 

Industrial Applicability 

[0588] The combination agent of the present invention is useful as a prophylactic or therapeutic agent of a disease 
such as rheumatism, arthritis etc. and other diseases. 

[0589] This application is based on patent application Nos. 2000-396220 and 2001 -27572 filed in Japan, the contents 
of which are hereby incorporated by reference. 

Sequence Listing Free Text 

[0590] 

Sequence Listing SEQ ID NO:1 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:2 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:3 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:4 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:5 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:6 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:7 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:8 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:9 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:1 0 Oligonucleotide designed to act as a primer for PGR 
Sequence Listing SEQ ID NO:11 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:12 Oligonucleotide designed to act as a primer for PGR 
Sequence Listing SEQ ID NO:13 Oligonucleotide designed to act as a primerfor PGR 
Sequence Listing SEQ ID NO:14 Oligonucleotide designed to act as a primerfor PGR 
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Sequence Listing 
^ • <110> Takeda Chemical Industries, Ltd. 

<120> Combined Composition 

10 

<130> 09433 

<150> JP 2000-396220 
15 <151> 2000-12-26 

<150> JP 2001-27572 
<151> 2001-02-02 

20 

<160> 14 

25 <210> 1 

<211> 62 
<212> MA 

<213> Artificial Sequence 

30 

<220> 

<223> Oligonucleotide designed to act as primer for PCR. 

35 

<400> 1 

accactcgag atggactaca aggacgacga tgacaagtct caggagaggc ccacgttcta 60 
cc 62 

40 

<210> 2 
<211> 35 
^ <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as primer for PCR. 
<400> 2 

acccggtacc accaggtgct caggactcca tctct 35 
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<210> 3 
<211> 61 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as primer for PCR. 
<400> 3 

acaagaattc ataacatatg gctcatcatc atcatcatca ttccaagcca cccgcaccca 60 
a 61 

<210> 4 
<211> 32 
"<2i2> DNa' 
<213> Artificial Sequence 



10 



15 



25 



30 



35 



40 



45 



50 



55 



<220> 

<223> Oligonucleotide designed to act as primer for PCR, 
<400> 4 

tcccgtctag actatgagtc ttctcccagg at 32 

<210> 5 
<211> 45 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as primer for PGR. 

<4ao> 5 

ggctacttgg tggacgaggt ggccaaggag atggatgccg gctgc 45 

<210> 6 
<2n> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as primer for PCK. 

<4.00> 6 . 
gcagccggca tccatctcct tggccacctc gtccaccaag tagcc 

<210> 7 
<211> 34 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as primer for PGR. 
<400> 7 

cgcctctaga caagatgccc aacaacagca ctgc 

<210> 8 - 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PGR. 

<400> 8 

cggggtcgac actactcaga attcttctca atgc 

<210> 9 

<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PGR. 

<400> 9 
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accactcgag atggactaca aggacgacga tgacaagtct caggagaggc ccacgttcta 
cc 

<210> 10 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PGR. 

<400> 10 

acccggtacc accaggtgct caggactcca tctct 

<210> 11 
<211> 61 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PGR. 
<400> 11 

acaagaattc ataacatatg gctcatcatc atcatcatca ttccaagcca cccgcaccca 
a 

<210> 12 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PGR. 
<400> 12 

tcccgtctag actatgagtc ttctcccagg at 
<21G> 13 
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<2ii> 45 / . ; ; ;■ • ... . . ;- . 

<212> DMA . 
<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as primer for PCR. 
'<400> 13 

ggctacttgg tggacgaggt ggccaaggag atggatgccg gctgc 45 



<210> 14 
<2U> 45 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as primer for PCR, 
<400> 14 

gcagccggca tccatctcct tggccacctc gtccaccaag tagcc 45 



1. A pharmaceutical agent comprising one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production 
inhibitor and one or more kinds of drugs selected from the group consisting of (1 ) a non-steroidal antiinflammatory 
drug, (2) a disease-modifying anti-rheumatic drug, (3) an antl-cytokine drug, (4) an immunomodulator, (5) a steroid 
and (6) a c-Jun N-tenninai kinase inhibitor in combination. 

2. The pharmaceutical agent of claim 1 , wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituents, or 
a salt thereof or a prodrug thereof. 

3. The pharmaceutical agent of claim 1 , wherein the p38 MAP kinase Inhibitor and/or the TNF-a production inhibitor 
are/is a compound represented by the formula 
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R"* represents a hydrogen atom, a hydrocarbon group optionally having substituent(s), a heterocyclic group 

optionaliy having substituent(s), an amino group optionally having substituent(s) or an acyl group; 
R2 represents a pyridyl group optionally having substituent(s); and 

R3 represents an aromatic group optionally having substituent(s), a salt thereof or a prodrug thereof. 

The pharmaceutical agent of claim 1, wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is an optionally N-oxidized compound represented by the formula: 



wherein R'^^ represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 

R2a represents an aromatic group optionally having substituents, 

R3a represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents, 

represents an oxygen atom or an optionally oxidized sulfur atom, 

represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the 
formula: NR^^ (wherein R'*^ represents a hydrogen atom, a hydrocarbon group optionally having substituents 
or an acyl group) and 

represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof , 
or a prodrug thereof. 

The pharmaceutical agent of claim 1 , wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is N-[5-(2-benzoylamino-4-pyndyl)-4-(3,5-dimethylphenyl)-1 ,3-thlazol-2-yl]acetamlde, 
N-[5-(2-"benzylamino-4-pyridyl)-4-(3,5-dlmethylphenyl)-1 ,3-thlazol-2-yl]acetamide, 
N-[4-[4-(4-methoxyphenyl)-2-methyl-1,3-thlazol-5-yi]-2-pyridyl]benzamlde, 
N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-th!azol-5-yl]-2-pyrldyl]phenylacetamide, 
N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide, 
N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-6-yl]-2-pyridyl]phenylacetamlde, 
N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide, 
N-[4-[4-(3-methylphenyl)-2-(4-methylthlophenyl)-1 ,3-thiazoh6-yl]-2-pyndyl]phenylacetamide, 
N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamlde, 
N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide, 
N-[4-[2-ethy!-4-(3-methylphenyl)-1,3-thlazol-5-yl]-2-pyridyl]-3-(4-methoxyphenyl)proplonamide, 
N-[4-[2-ethyI-4-(3-methylphenyI)-1 ,3-thlazol-5-yl]-2-pyridyl]-4-phenylbutyramide, 
N-[4-[4-(3-methylphenyl]-2-propyM ,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide, 
N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamlde, 
N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide, 
N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1,3~thiazol-5-yl]-2-pyridyl]-3-phenylprQpionamlde, 
N-[4-[4-(3-methylphenyl)-2-(4-methyIthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,34hiazol-6-yl]-2-pyridyl]-3-phenylpropionamide, 
N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]amine, 
N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazoi-5-yl]-2-pyridyl]-N-(2-phenylethy!)amine, 
N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyi)amine, 
N-benzyl-N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyridyl]amine, 
N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]~2-pyridyl]-N-(2-phenylethyl)amine, 
N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyrldyl]-N-(3-phenylpropyl)amine, 
N-benzyl-N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]amine, 
N-[4-[2-butyl-4-{3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine, 
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N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazo!-5-yl]-2-pyridyl]-N-{3-phenylpropyl)amine, 
N-ben2y!-N-[4-[4-'(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]amlne, 
N-[444-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]-2rpyri 
[\4.[4_[4_(3_niethylphenyl)-2-{.4-methylthiophenyl)-1,3-thiazol-5-yl]-2 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylpheny!)-1 ,3-thiazol-5-yl]-2-pyndyl]benzamide, 
N-[4-[4-(3-melhyiphenyl)-2-(4-melhy!sulfonyiphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetam!de, 
N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide, 
N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyrid 
N-[4-[4-(3-methylpheny!)-2-<4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amjne, 
N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyi)amine, 
N-{4-f!uorobenzyl)-N-[4-[4-(3-methylphenyl)-2-(4-methylsuifonylphenyi)-1 ,3-thiazol-5-yl]-2-pyridyl]amine, 
(S)-N-[4.-(3-methylphenyl)-6-(2-{1-phenylethylannino)-4-pyridyl)-1 ,3-thiazo!-2-yl]nicotinamide, 
(R)-N-[4-(3-mGthylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1 ,3-thiazo!-2-yl]n!cotinamide, 
(S)-N-[4-{3-methylphenyl)-6-(2-(1-phenylethylamino)-4-pyridyl)-1 ,3-thiazol-2-yl]-2-methy!nicotinamlde, 
(R)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyrldyl)-1 ,3-thiazol-2-yl]-2-methylnicotinamide, 
(S)-N-[4-(3-methy!phenyi)-5-(2-(1~phGnylethyiannino)-4-pyr!dyl)-1 ,3-thiazol-2-yl]-2-chioronicotinamide, 
(R)-N-[4-(3-methylphenyl)-5-(2-{1 -phenylethylamino)-4-pyridy{)-1 ,3-thiazol-2-yl]-2-chloronicotinamide, 
(S)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1,3-thiazol-2-yl]-2-m 
(R)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1 ,3-thiazoi-2-yl]-2-methoxynicotinamide, 
N-[5-(2-benzylamlno-4-pyrldyl)-4-(3-methylphenyl)-1 ,3-thiazol-2-yl]nicotinamide, 
N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylpheny!)-1 ,3-thiazol-2-yl]-2-methoxynicotinamide, 

N:-[5-(2-benzylamino-4"pyridyl)r4-(3-methylphenyl)-'1 ,3-thiazol-2-yl]-2-chloronicotinamidei. > 

N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylphenyl)-1,3-thiazol-2-yi]-2-methylnrc^^ 
N-[5-(2-benzoylamino-4-pyrldyl)-4-(3-methylphenyl)-1 ,3-thiazol~2-yl]nicotinamlde, 
N-[5-{2-benzoylamlno-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thiazo!-2-yl]-2-methyinicotinamlde, 
N-[5-(2-benzoylamjno-4-pyridyl)-4-(3-methylphenyl)-1 ,3-thiazol-2-yl]-2-chloronicotinamide, 
N-[5-(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-1,3-thlazol-2-yl]-2-methoxynicotina 
(S)-N-(i-phenyiethyl)-4-[2-ethyM-(3-methylphenyl)-1 ,3-thiazol-5-y!]-2-pyridylamine, 
(R)-N-(1-phenylethyl)-4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2~pyrldylamine, 
(S)-N-(1-phenylethyl)-4-[4-(3-nnethylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridylamine, 
{R)-N-(1 -phenylethyl)-4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]'2~pyridylamine, 
(S)-N-(1-phenylethyl)-4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(R)-N-(1-phenylethyl)-4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-y!]-2-pyridylamine, 
(S)-N-(1-pheny!ethyl)-4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thlazol-5-yl]-2-pyridylamine, 
(R)-N-(1 -phenyiethyl)-4-[4-(3-methyjphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(S)-N-(1 -phenylethyl)-4-[4-(3-nnethylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(R)-N-(1 -phenylethyl)-4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(S)-N-(1-phenylethyl)-4-[2-(4-fluoropheny!)-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-^^ 

(R)-N-(1 -phenylethyl)-4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3"thja2ol-5-yl]-2-pyridylamine, or a salt thereof. 

The pharmaceutical agent of claim 1 , wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is a compound represented by the fomnula 




wherein 



a 



is N or C; 
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b is CH when a is N, or O when a is C; 

denotes a single or a double bond dependent upon whether the azole ring is an imidazole or an oxazole ring; 
Zb is N or CH; 
Wb is-NRgb-Yb-, -O-or-S-, 
5 where Hq^ is a hydrogen atom, Ci.4alkyl group, C3.8cycloall<yi group, C3.8cycloalkyl-C^.3al{<yl group, 

C5-I8 g^oup, C3.-,Q heleroaryl group, Cj.^q aralkyi group or 04.^9 heleroaralkyi group, and -Yb- is 

alkylene group or a bond; 

R2b is phenyl group, optionally substituted by one or more substituents selected from a halogen atom, trifluor- 
omethyl, cyano, amido, thioamido, carboxylate, thiocarboxylate, Ci.4alkoxy, Ci.4alkyl, amino, and mono- 
fo or dl-Ci.4 alkylamino; 

R3b is a hydrogen atom, a halogen atom, C^.^q ^"^Y' 9''oup, C2.4 alkenyl group, C3.-J0 cycloalkyi group, C^.^q 
heterocycloalkyi group, C6.-j8 aryl group, Cq,^q heteroaryl group or -CH=N-NH-C(NH)NH2 {wherein C^.^q 
alky! group, 03,4 alkenyl group, C3.10 cycloalkyi group, C^^q heterocycloalkyi group, Cg-is group, C3.-18 
heteroaryl group and -CH-N-NH-C(NH)NH2 are each optionally substituted by 1 to 4 substituents selected 
from C-,.4 alky] optionally substituted by hydroxy, halogen atom, halo-substituted-C-j.4 alkyi, hydroxy, C-,_4 
alkoxy, C^.4 alkylthio, carboxy, carbonyi optionally substituted by C^.q alkyl or C^.g alkoxy, amino, mono- or 
di-C^.4 alkylamino and 5 to 7 membered N-heterocyclic group optionally further coritaining heteroatom(s)); 

Rsb is Cq.^q aryl group, 03.^8 i^eteroaryl group or 03.^2 cycloalkyi group each of which is optionally substituted 
by 1 to 4 substituents selected from C^_^ alkyl, halogen, halo-substitued-C-(.4 alkyl, hydroxy, C-,,4 alkoxy, 
C1.4 alkylthio, amino, mono- or di-C^.4 alkylamino and 5 to 7 membered N-heterocyclic group optionally 
further containing heteroatom(s), or a salt thereof or a prodrug thereof. 

7. The pharmaceutical agent of claim 1, which is a prophylactic or therapeutic agent of asthma, chronic obstructive 
pulmonary disease (COPD), allergic disease, inflammation, Addison's disease, autoimmune hemolytic anemia, 

25 systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, 

head trauma, spinal cord injury, brain edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyo- 
trophic lateral sclerosis, diabetes, arthritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneu- 
monia, pulmonarysillcosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt- 
Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac inf- 

30 arction, congestive heart failure, chronic cardiac deficiency, acute myocardial infarction, prognosis of cardiac inf- 

arction, hypertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis, malignant tumor, immunological 
rejection associated with transplantation, dialysis hypotension or disseminated intravascular coagulation. 

8. The pharmaceutical agent of claim 1, which Is a prophylactic or therapeutic agent of chronic rheumatoid arthritis 

35 or osteoarthritis. 

9. A method for the prophylaxis or treatment of asthma, chronic obstructive pulmonary disease (COPD), allergic 
disease, inflammation, Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's 
disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain 

^0 edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, ar- 

thritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmo- 
nary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection, 
atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive heart failure, 
chronic cardiac deficiency, acute myocardial infarction, prognosis of cardiac infarction, hypertension, acute cardiac 

45 deficiency, hepatitis, kidney failure, nephritis, malignant tumor, immunological rejection associated with transplan- 

tation, dialysis hypotension or disseminated intravascular coagulation, which comprises administration of an ef- 
fective amount of one or more kinds of a p38 MAP kinase Inhibitor and/or a TNF-a production inhibitor and an 
effective amount of one or more kinds of drugs selected from the group consisting of (1) a non-steroidal antiin- 
flammatory drug, (2) a disease-modifying anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomodulater, 

50 (5) a steroid and (6) a c-Jun N-terminal kinase inhibitor in combination to a mammal. 

10. A method for the prophylaxis or treatment of chronic rheumatoid arthritis or osteoarthritis, which comprises admin- 
istration of an effective amount of one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production 
inhibitor and an effective amount of one or more kinds of drugs selected from the group consisting of (1) a non- 
55 steroidal antiinflammatory drug, (2) a disease-modifying anti-rheumatic drug, (3) an anti-cytokine drug, (4) an im- 
munomodulater, (5) a steroid and (6) ac-Jun N-terminal kinase Inhibitor in combination to a mammal. 

11 . Use of one or more kinds of ap38 MAP kinase inhibitor and/or a TNF-a production inhibitor and one or more kinds 
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of drugs selected from the group consisting of (1) a non-steroidal antiinflannmatory drug, (2) a disease-modifying 
anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomodulator, (5) a steroid and (6) a c-Jun N-terminal 
kinase inhibitor for the production of a prophylactic or therapeutic agent of asthma, chronic obstructive pulmonary 
disease (COPD), allergic disease, inflammation, Addison's disease, autoimmune hemolytic anemia, systemic lupus 

5 erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, 

spinal cord injury, brain edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral 
sclerosis, diabetes, arthritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, pul- 
monary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt- Jakob dis- 
ease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, con- 

fO gestive heart failure, chronic cardiac deficiency, acute myocardial infarction, prognosis of cardiac infarction, hy- 

pertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis, malignant tumor, immunological rejection 
associated with transplantation, dialysis hypotension or disseminated intravascular coagulation. 

12. Use of one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-cx production inhibitor and one or more kinds 
of drugs selected from the group consisting of (1) a non-steroidal antiinflammatory drug, (2) a disease-modifying 
anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomodulator, (5) a steroid and (6) a c-Jun N-terminal 
kinase inhibitor for the production of a prophylactic or therapeutic agent of chronic rheumatoid arthritis or osteoar- 
thritis. 
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Box I Observations where certain daims were found unsearchable (Continiiation of item 1 of first sheet) 

This international search report has not been established in respect of certam dainis under Article 17(2)(a) for the fol!(W2ng reasons: 



because they relate to subject matter not required to be searched by this Authority, namely: 
The inventions as set: forth in claims 9 and 10 pertain to methods for treatment 
of the h\iman body by therapy and thus relate to a subject matter which this 
International Searching Authority is not required to search (Article 
17(2) fa) (i) of the PCT and Rule 39.1(iv) of the Regulations under the PCT) , 
2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no mcaningftzl international search can be carried out, specifically: 



3. 02 ClaicQsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations where unity of invention is lacking (Continuation of item 2 of first sbeet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet.) 



1. [ X I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 




claims. 



2. 



□ 



As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. 



□ 



As only some of the required additional search fees were timely paid by the applicant, this interDaliocal seardi report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. 



□ 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest, 

rxl No protest accorapanied the payment of additional search fees. " 
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Continualiion of A. CLASSIFICATION OF SUBJECT MATTER 



(International Patent Classification (IPC)) 

Int. 01' A61K45/06, 31/4439, 31/4545, . 31/497, 31/506, 31/5377, 
A61P1/04, 1/16, 3/10, 7/06, 9/02, 9/04, 9/10, 11/00, 
A61P11/06, 13/12, 17/04, 17/06, 19/02, 19/10, 21/00, 
25/00, 25/16, 25/28, 29/00, 31/06, 31/12, 31/18, 35/00, 
A61P37/08, 37/06, 39/02, 43/00//C07D417/04 , 417/14 
(According to International Patent Classification (IPC) or to both 
national classification and IPC) 



Continuation of Box No.E of Continuation of first sheet (1) 

Column II (continued) 
Claims 1 to 8, 11 and 12: . 

From the claims and the statement in the description, it is considered that 
the technical matter common to the inventions as set forth in claims 1 to 
8, 11 and 12 resides in drugs containing both of the compchent A) and the' 
component B) as will be described hereinafter. 

A) a component satisfying the following requirements a) , b) or a) and 

b) : 

a) p38MAP kinase inhibitor; 

b) TNF-a production inhibitor; and 

B) one" or more components selected from the following c) to h) : 

c) nonsteroidal anti-inflammatory agent; 

d) disease-modification antirheumatic; 

e) anti-cytokine drug; 

f) iimnunomodulatoi-/ 

g) steroidal drug; 

h) c-OruN N-terminal kinase inhibitor. 

As the applicant himself /herself states in the description, the above- 
described components a) to h) are presented as being distinguishable from 
each other as publicly known medicinal components. Accordingly, the 
technical feature of the inventions as set froth in claims 1 to 8, 11 and 
12 relates to drugs comprising specific combinations. 

Such being the case, it is recognized that the inventions as set forth in 
claims 1 to 8, 11 and 12 involve 12 inventions of drugs comprising respectively 
the combinations of a) with c) , a) with d) , a) with e) , a) with f ) , a) with 
g) r a with h) , b) with c) , b) with d) , b) with e) , b) with f ) , b) with g)-. 
and b) v/ith h) and, therefore, fail to satisfy the requirement of unity of 
invent ion - 
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